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BT, . TS 1/a®./8- H4Ta A ue sid/(1)/2023(F-4247).—IZrfermT e yrhfas T=
faffama=s srfaf==m, 2006 (2006 FT 19) Fit gRT 61 FRT T&T ARAT FT TIN Fd gU, TSITdH 3T
T 19 AAAHE 91 TagrT et e a9mar g, T9iqQ-

1. oY <fiede STy

(1) == [F9l i1 Y2itemd oY Taias 39 AT a2 (Grfermm Reeatat $w & weEe 9=
F ToTT T[T A1 Aigd qae el AT oY fafaaer) AfE=m 2023 Fgr ST

(2) T TR TS | IeTeh TR 0l AN & TFd gl

2. qfewoTd

1. == RfFaet ®, S 9% & "=t § steram srfera 7 2
(F) "srterfeEa" w7 o7 g USordw e ST | AT a1 afafaaw, 2006 (2006 FT 19);
(@) " SIS ALLAT FT AL A g S 7 g g

(1) "FTE" T T g Ata=Ew T g 3 Fr IT-AWT (1) F qgd wATd GSIerad sfiT ATHidw T6
[EIERIEERCICh

2147 GI/2023 (8]



THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

() "SATER" FT AT Thihd e F GATd IT STTRT 0 S ATAT T TSh! | BT aem, S,
T IfHe, TIAT g3, TIEF § (0d i &1 99z, TATaIFT AST Sl FT Tz, AT T,
FAAT AT T

(F) "sATSTSH" FT o g Fohelt IUh2or A7 e F TS A7 T9TaHad giv u¥ Rt a9 AT FeAaT 7
Tt SaAefe a1 FT-saaefier ARt T ger i THHaT|

(F) "€ 4 3T AT A" F A § LS AT AT GrESrarad &1 (W0 Sed J17 a1 9% § 777
TS TIHTI BId &1 S s, ST, T, TAGIS ST 37T g &1 [Heqor o =67 9oft §
AT 2

() "ETET T T o FATE AT A FAor F Ja Rt | el S, qET T, AT AmISEE i
g ST UF 9% YT J9 H Aferahad wmrdefier arad= 9% UF argHed (197) 7 Aferew &1 w1 T30
FAT & AT THH SO FARIEE AT gl Seaaree a1 efiae & 591 9 % A ¥,
FfersFaw 1 araHT 55 *Hieadaq F ®T § AHT STUAT;

(ST) "7 T A= WA T o @ARATE w1 A HAGT w6 (0w Joied Jure T gl sHE
TR AT AISAT AT, ST oA, ATLAT a1, JIF TIG7T T TF A=A ey
(FTF % forw uxfie) Jorret o 2
TISRTIT- -7 THRATIT 3 TS o7, -

() “rHIEAERAT F A g MG T3 AT 47 TATLT & AT H =earad F:2T | ortae
ST o ST 9 Tohelt TAtafer il SAqATTed FEAT g1 ST e ST g, a1 &f
TR % o0 sraeaa SIqHTad &< gl

(i) "FreT T w1 A g UF UHT Aty S sqerefier arg-gregreRE Aer A saemeter
T &l TSATTd e o [olT TATH 1T ST Agl HLdl gl

(i) "gle FH" & FA g UHT AfAraAtST ST FEOET AT SATAT AT TSAAT 6 AT HIT I T
aFdt g PEH Isaaq & o 931w F91 gl 8, el sadqeie area, T67 a7 e @l
EEIEEIEIS CRERTRE]

(iv) "SITEIRAr" &7 o9 T q2iHe ST #3d o (o7 e artea =1 gl
" HE" T 3 U SqETa e foeqa agHa aedaraw g SEH T, 99, T w1 ard
ST,

(v) @a FH TgA, STAAT AT Tt SUTAT T T (/AT ST 8 3 FH A7 Ti&aa
FLA ST FTH FA ATAT F ATH AT B

(vi) "RETET" FT o T TXHE TTH Fd & oI stfersha ArtHd =ai<h gl
fooqur : STt GAT AT AT A AT g, gl HATHT e T FIA 9T AT h AEdmr oY = e
FLATSAET AT

(&) "o ST T A VAT ISTT & ST bl AT ST AT L &A1 % 75 Tfqerd o ({2 2, a1 s2f
T & AT e AT S STANT ohl AFLTHAT T2l gl

(31) "2 EF" FT A g HaF IO e F TF T F G F o0 q37d GST07 &7 HaT aTaAT 2ol

(2) "RST=a" ® gEw, TET, A, F T9T 9 9q ST 394 WA & qur Gaww F o
ArEeTF o7 gAY fEawor anfaer €;

(3) "TRSIT= ZaTE" &1 o7 ot ST, FHedA, AT 9Iq 6 [SS(red # ITANT T ST a1 2914 9 &,
Forerent 329 0 AT AT AT =Fa A8 HieTs AT Aifds fereraarst w1 Feihid F 7 g
Set @r) g, T faferg wmr &t wrer Metha w1 & o wefes g2 #r s @9 § antaa
ERIESILIE
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() "STEF" FT o1 g Ueh STAUY & T FLel o (1T ITTRT 0T ST ATAT HLAAT,

(3) "ATIATTHRTAT eresTsa Bweew (Suash)" &7 o1 8§ U Uy Jorreft s sramag Ry ar syura
forfa % o g &= a7 fft 7fae it qeferd s wamE &0 7 51 52 3 T Y,

(or) "gfFe” #7 erf Yerferaw Rzl dewon, wREed $iw faer # soEwr fi s oAt w8
THTIA, HEAAT, TATIAT, ITHL, TISTATEA, AT AT AlTdaH Ferwar gl

(q) "FAIT ETES" FT AT § ~IATH ATIHE o 9T gaT & A1 saaqefte 7o aqme F forw awa
TITH {TAT | ATCT I FHAT g AT AU 1448 (ART-1) F AqE T4 A7 [f<e ot & daga
T T TTATRIE ST F FART 9 &7707eh Tl 34T 2l

(1) "ErEE TfdaHe #1 adf UH R off Swwvor & € Saw Sue & 2T 2T 8 i e o *
FIRTES F forw srafie arT &, 9-wrE stae s, w7 R e s worE de
TEF T &

(3) "arfrera FF" T o g U T SH wrew deT FT 9Tk #A A giaeT 2v siw st wv
FRrermT ITFLON FT ST FA & forw g Y eura Rufaat ¥ [Rued, stavgw w9
gl ol wET TATH T % A1 70 =07 F°ef &1 32 7@

(&) "oy STer 97 greE” T T g UHT THRA e AR 5o 9, St 99, 691 ST S| JorTeT,
ITHLT 3T ATTITAF HATAT 3T TGTAF FHATL 21|

() " ST 7= 7 oref UHT qlergT & g Tgi THiasw 9 ST gl g 377 T4, TS Heaae
AT 37T IUTE T ST A & (1T HATIET T SATAT 2

(F) "I ITATET T AT A0 AT 372 g TSITAT ITITET Hl ITh FASE FT FAL 152
& STETT AT HLAT STET T = 33T 37 2

(i) FT-F UIferam: ave =Ty ST woter w|ree 2309, |/ F:7 g
(i) =M -| G U e TaT ST Foter w|ree 230 3 399 FUT g AhT 650 ¥ w1
2l
(iii) =T -7 YT UH a3 qary ST 197 WArge 650 3w o7fee g oifeh 930 7. § ¥ gl
(iv) TEssd TSITera: UF aea 9ary S8 930 . 3T IHE ATeF T Tl ol Tizve AT gl
TATTSIT Aigd TEet o T8 7 (10207 o SIqid Agl AT g ATk T T FATAT g
feoqur: Mot aTaet #, STIFT AR AN qg1 gaT § T AaeTwaTdars e aEegm=r
AT ST AR

(i) STET 9T T qTIHT AT BTl ATTHTH ITHTE oF A9l Tigee & ATAF g;372ar
(i) TSl ITUTE Tl IHh FALT TIZee  FAL o JTIHTT I FH T F TH 67T 19T 8
(F) "GALATE G FT A g AT & O GaATeh {7 SATUIAT L,
(i) 65°HTTaT & HI= FAI TTEe ATAT USITITH AT Saefier A9 IT a7 ook Toaad &
T Fery Aisar § wisg g il S9TEET 2
(i) 65° afeazra 7 rfers weter wree araT giteray ot wrg €t saomefier avar, e v
ETee & HUT T, Wi a7 @ugia g sl §91EET g
A GALATH & 3 FHL0T 3T HH7 % forg, "Tarferaw 7w - 2002 i< sreuy : 5572" 34|
(@) "Saee " w1 A TRET f € AT 91T § g S |2 9% g arelt AT AT AT & Rt oAF
ST T 7 ysaferd 3T & o7 9a78 Y1 3T TRATT 67 ST et wed § T4 &

(1) "werdish g #1 oref Uy gieem ¥ § St awehsa SrerEw | (Terdish) #ir 3, 95,
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)

(@)

qTEIATE GTT @G, ST I7 ITud FFar Srar g 41 fefey § w21 Srar 21

"HA" 3T ITALTL B SR FIAT 2, ST I eTF 2l

"ATIFHAH T HE I (THESAUHN)" FT 3 g BSTed aroHE o2 §91ed & I
STHLIT, A< T AT T 6 T 2 T8I ATIHAH I 2974,

"I wT o Ae-faATers wheror fAfat & g 99 =T tneew e, s wiiEe
T = TAT 9% J9 § Fog T G 41q | AU HT I4q7 A9 & o 7 18 e JrEien
frfreror gy

i7-fataa afafafer v w12 ot afafater g & S R g=em s § e
Fuie F2t Rt srar g1 A7-fartaa wfafater sa smafr v defda 7t st g e o afatate
BT &; afe, 7g Fafeia wedt & 6 v TiRfay w3 wrer w1 AW 3ot § afEt w5
AT FH &1 ZEAT 81 TAHRT H ATAIS FA o (70 FeAF\ FAT AT ga™T aoaa: et
AT IToRAT GTRT FAY AT STTUM, STafeh Y9¥ SrHHieT T gaT ST HLTefed Fii & fory
FAFI T Z2T U A-FAgfae s sfafafer qmr srowm

"TEToraH RRTEA<" &7 372 U SR TTed 939 7 T8 I(Ael T9aT gagrsi #f 998 &
STET YSIorad AT g d &l Y2 ad ATFT, T, S S99, ST a9, giiedl A,
T, TTATFA TSI T, STE 2o T S99 I T UH =T ATIF ITAN(T ITal il
gfeatdaa i aieha AT Sar g1 el a1 graerst & a9g |, Aaaie T a1 AT, $ST,
FTIT qiaT Aaaeh, (AT a7 ST TImaT AT Aa= S FIIATAT, ARAMTT g, TTFTLTAT,
FO e T s fafesT oo €

"ZTATE A" wT AT T AT SR FT AT AT A AT 9% FweAw g, e eqwrer T off
TR 9 o WSTROT 3T qag & forw 3T Srar g, ST sia i gara & o7efie 8 sfiv foraehr
T T SHAT T 1Y (e & ST8F g oY TaH Frdee Trsia i< e & Fidae & T2
Tizee T AT | SIET AT Io1 3T qeF ATHA 8, AT TH UH FHad? ATHA Tgl g o
ATT IT AT AT TS 2T & AT IAS il 2l HATAAT € FT TIAT AT A= TLA IT AT AT T5eT
Tl JeaTal AT faega |regw, g

THFAH ST, AT RLuaRar, arg REay, arsT aeq STeeieey, Tt 22T weldrsay, AeEFd,
e, FARET, TaTd ITEMUT T S8 @ IT FAAT T a9 o g hifza e
9 3 FT FE A TaT 2,

"TTEE A" T A g UHT I SEH "@=ree, ?iiad T T w5 Uhid w9 gl 8, A7
TEH TAT, TAFI, Q[faeor, 7 foorfa, ST araaft a1 §3=T § 9Rad e g1 99T 2|
"SI o T Seeqor &7 o 8 Wad, SeAnTel, HIAa i AT, fEther, AuTh aa et & |99
q FAET

"HE AT fRaTe|” #7 o7 § TEATerd Y9 F THA ATAT ITHLT ST Aled 6 AT F 4719

q 9T BIAT g 3 T a¥E & G TT UFe FIT ATqAtera grat g, et 3597 stfes £
T ATdT 6 q@d AT AHqA Tl Fael & HAT &

"ATEAT AT 9 2 3T At A e

AT A" HT o g UAT WaAd or|d FEeA, TEREre AT 9 G Hartel il giadr § S
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T T, FTIATAT S FHIT F GATAT o (7T F9TF 2
g) "SR U AATd AEeARAT il 90T 55
o) "AT " U THRTer &1 Feridr g AT St ae1g &F ST g At g A\ ard 951 o,
@) qrferr” #7224 fafqamt & forw arfersr
TR "EF AT SATS" T T A A Sl o [o17 & o aA & 91T Fdl HI T il ST gl FAMT &F
¥ % o, 7g 3 99 ¥ &% g % T q i T 2
(B1T) " AT AN AT AAATS" T 1 EoF S AT 3o 2 T Y2IoraH il AT AT AAATS HeA
T T gl
(3T) "SI AHAT" FT 1 YT GHA AT Thed? IT & %l Ale? § 9aT g 99 Ig 15°0. I I1+1 § T
L AL 14T 2
2. UH YF oreg A atvr=afea, S g ARt & afvarfte 72t v v €, st afaffee ar e
T aqTT U = 37 AfF=mt & g g, 1w a8t of g S| 3¢ Ata=aw a1 et
77 fAfet, ST o "THer 2, | T T gl
3. S Far
(1) == afFaw sgifermw fepeanat a1 | =i @997 F g9 § @ 69T FEAar 9% ang gior
AT TRATSIAT & QU7 STEa=eh o G qRrerd oY faraae g Jarad geted =T ST a6
(2) == AR it AfFETT sEeTFRaTe FYAT F A THA U (Fet AT F Haw) F arge Aia amr

EGTsll 9¥ AN Aol 2l & STal aIeg hlad il IS STHERT qgl i ST g SIE & JATH=H Ja,
AT A=Y, g TTHT 67 GIAeT, SSTHATT FHIFATAT, LT Rt 2@l

4. FTAEH
(1) = EfF=Et it sraegware gt KRRt i | FrEiET §23E 9 g g,
(2) ¥ ARy Rereafat sfie 9 SrEiT 2 § greginred A7 77 Ga<dTs Tardi a1 =l
Tl TAATE AT ATS FLed, HSTL, STTHTHT, TEATALOT 3T T@L@TT o (o0 I sl HHT & Hiaw
FAATIE T IATH SAFLTHATAL Tl T FLA Bl

(3) == BRI ® o qeer o qeer vonedl dfga RSred, ©ImaEr, 999, @,
e & SShfRafar stagmeor ot anfee 2

(4) ¥ REFH TEadl a1 ATqeT AT HEgrsi 9% a6 951 gl
(5) ¥ fafq=w 2000 HIex =7 TF T Y IH a3 &, a9 @, a3 T Zedel ardl q NREA Rl 9%
RS EEAR

(
(
(
(

5. 32
o 6 7 Sfeafad aTaT T I2eT Fe3e ¥ e fgial T UH-HuT STy HtEd FeT
S AT U =i, TRV T T 6 A A TTIART § AREIT FIAT e et ua
T TTEITEAT T T UREHTT HAT ¥ T@aETd FEAT g a7 Rreatat s §9 et g9=01 7
e 7 F 2 FHATAT, STAAT AT AT F AT Tl T AT hiwd HLAT 2l

6. HEH

TRl ofiT /| TR 9357 % O qear /WSt (39 918 A9 & &9 § §af9d) digd
Tehe e AT o faferearett 1 syt § [Afay G smom e waw [femea e a@erse,
= orTet, WA JorTet!, TEvaTd, e, TRaar geAied, ST s awdr, R &1 aar
TR, STTALTHA TOTTAT S AT TS TOTTAT T g

7. = ATt & s

(1) € T 98 F ATEIAT AT T FAT-RT TELTL 6 AT THHT ATear 9T d 4
TeT o ATEAH F = ATTHT F e sl Tcdel 9 § I7 30! a@i@ H FH
(2) EEAT FT ATE =9 ATIHT F ARSI & ool QAT 6 HIAL AT Uah (Haerd i [HgRE Ham, S
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= [ATRTHT F7 TITAT AT F % o SeEr gem

(3) Ty e #i TegE wre off AT 39 ARt F aae e saymer afga suwr
ToEqa ATSAT THT T 37 ATHIGH o [oIT IqAse FHITUIT|

4) =fe B o 7 B o ae & srame o Rewrga it siw e e |59 Y s,
fAwtor, fafamtor, Feiomea a7 Teara BT g a1 == B § iEe sraegswars 1 @

Tol T Lol g, a1 HUT UF Oeqd AT Sew @awor a1 s9eF JiEamer g = 1 oS
STTge frgwor w50 e FAr - ar oY ST SUTl & o ofu" a1 &

AAHTEA ITH FGT| TAIT RO1E, $aw Fgoor, =aaor Ui i Fraieaad T =l &
AT FHIAT & AT T oLl =9 AT F I g 6T aE F B8 Tgid & Aiae are &l
TEQT T ST
8. @ i TRy
(1) TRHTor, QE-FATIAT $f HHATAT =T F JITT The TRl S GeAT stifee F qreqw ¥ =4 fafaawi
F TTALTAL T FTLATAT GATET F2 F (7T T TOITAT g
(2) Tereft ot = afga fordt o fE=es a1 w1 % Jreer |, FOT S UE =, 6T, 99 6 U
& o I Fg-+1aT <7 STt 37 SHFT SAquTaAd F FA 9T, FAAT ATATHAT % ATAATH h
Ted Tohelt ot &2 FTLATS JT TATAT o0l THATH o (o7 ST g
9. = FTLAI & qod AAITHATY
ToT AN Tt Fqirateew i, SRt siw staf=ast #1 Tt Sqae w7 AaeT®
ENIT 37T NRreANAT T 9 THER0T G437 6 (o0 §9q TeIq ATTARTAT & Tuferd siqaras
ITe AT ST
10. fafae
(1) =tz == AfF=mT & T f e it S=eaT & 999 § wis Gdre o4 giaT g, af a1 & [
Sfaw grm
(2) = et ot wwT == AfFemt & S deree #:2 aar g
(3) T AHT-AHT 9T = AT F 32T F QT FA & o0 AT = AFATAT F A&, 54T
St=ra ww=r, - ST T 9ehar g
ATYAT-1

TS T 3T A3

1.1 IR=:

1.1.1 TESIHET TETET T g 997 STl &7 § GaArs gl 98 3T SIfed FA=AT i 3T
TRT AT STEH THATEAT TEqd FAT gl FE-FT S50 1 3 A9aT AT 27T I8 FATTord FHeed
& forT wrenttera T Srar &, S| o ager &t @ § 9= SSRr sae S maret i STed gt
gl = Fwrer |, A giEgret & o w0 e 1w B #3d a9 yeqrad 9 =t v
afiaee & o i dree R qraeTig@s S ARl

1.2 3= A=< Mg
1.2.1 TITIAT & Sa3e § et Rrgid T S(oaT ST A8, -

(F) STET TF HWT 2l A1 AASE I ATATIT SATAT ATRU| HIA AAIE HALAT 1 Fg ATA Hl
THERT e @ET el & AT |0 & 91T FAT Ag0, SEH 9Sror & BeE=
gl F 18 AAYTFATIATE Sohol ARTT TT BF| TX & FT sl § I9-fasriorg 7ar sm=m
EHEL
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(=)

()

(%)

(®)

TEd AT ST GIAT & o0 AR A TEh! 6 AT -3 A1 § TH TEE el 3T
TETIOT ST o STZ AZTAT T JISAT aATS SFTUT

TATIAT H YTATHE ATATATT HSh GAATE &A1 & qTgL gV SAlh] &l AAT FLA ATAT TZoh
AT AT F forT seaaTer i STost wisEr greagrst o, S g2 gaems o & Jfiqav g,
FZT ATATARTANTT ATl I SISHT AT ATEAT HT ATARHA TAaterd gl

Iael A qTAT % foI0 TEd ITAsH FOT AT ATRY A ITAWF ITqA7d TSH1 o6 1
e oo s =R

YT AT T dHcTHh Tgo T 6l JTOAT qIh TF T€F 92 awre g o feofq #
STITARICTT AT FTET I ATEAH & TgaT ST G| HEF STFTAT 9T AT, BT AT A HIE
FT SATATdHTe I Ffd & ga9 a2 AfaHT argd f SAESTel w giaemsHEE a9 & o
ESIERRER I I

oTfaaT 3 T T IT YIS hIT 3T TSHT il THTaS T FH FLA o (70 Lo T H] TTIAT
F1 T F Fehe Rua gmT A1)

I H 2 ATATATT 6 T il FH FA 6 (70 LTS HT A3 9197 71 A0l

TISTHTT AT THE TF H & STeRT-3(AT T2 AN J&| 6T S AR 0| q&Id:, Tk HHATAT &
T 3T TaeT SR ST ATHUT o g9 & forg) s ferfa § agraar s w3 & o T
T AT ITAH ZI AT

TATAAT (T &) il ATGLIATT & ATgT el Saod &1 sl ITTeATd I gHET &1 § T@r
ST

TSAAT o HATAT 9T ZISS AT aTST o FeATd § T IT ST F Fa 6 [o[0 HIS[ar gar il f<am
& AT 9T FATH, AT ST G, g AL AT (SH Toh g (o) 3T Fienr @t &
T T THAT ST AR T THT THTL o STHLIT AT FLAATSAT o6 forw [=eior f&3fe= &1 sreqae

o StTom) eTaw, RuFey, 9gr SUF UH & | RUq g AR U arfe =iy & g ma
LED

TAF THTL o TR o [T STALEAT AAIARAT T TgATH i STUAT ¥ 39 92 F=me

©)
()
(®)
(®)

()
()

ER Sl
fRator sfafatert % forg, & Matha B s =z
AT o e &7 e AT ST AT, S TEqHTT ST T T ohaT ST AR 0l

ATITARTA T TTATRAT i (SHET), T T 7T SITaT 8, qRiera &= # 9o =9 9 927 999
ST AT [T = e furd e a7 s Fata ®§ gew [ we, grear e iy, ge
AT F7 3T ATELT TAHIT TLATHA % AT HATE FZ § q&H g1 AT

STITARTANT (HIST &7 ST AR (T ATATARTAT (FI07 FHeT GLed & H g+ AU

TIH o AAIE |, 3 ATl g il qTAT, AT 3T a9 & o0 & iy ag=m iy Jruaf
JTgL ST AT Tahi o (o0 IToq AT ATEAT % AT T T & &l ot Fee 9¥ o=
B sToem)

1.3 SA1F IT AT FT AANSE

1.3.1 TTSE TAR FXA  Torw, Mot Teeell 98 STAET UH 6l ST A8, ST a0 &f, ;-

(F) TTEH e, STITRIAT AALTHATY, ST F AT T ATl HSOT q1a
(@) IATE ITTE AT IT7 3T TRERA FT TERT (Y, TZF AT qTIATS)
(1) TIETHT, 3T ITATET STH USITTH i, UL dd I, qohe, Hadre a7 ST 3T
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= Gl WETLUT &30 S & ATS o oIy $emr &=
) THTIF AT T THEAAL FT AT, GAars AT §SR a7 e
F) FATH
=) gfaw fafeew, wa 2o &7 w2 T aee
W) SHATS, TA ST T (AT qid qrge eqemia
DERIGEEEE I

=77) AFAHTEF ST (S IF SATE TqT, T i HATs), 45 H IgaAH 18 &L, A qTfela,
TTHTd® TALTITT T TET &1 | TATIATSA 6 forw 982

~ o~ o~ o~ o~ o~

(
GRELCIECREIES
(3) ATGLATATIN & A ATET BT AT F ¥ 39 SAITEH
(3) TATE Haeft T2
EIEUEICERURK]
() FEAT HEeT e
1.3.2 AT IT FALTHAT F A & (1T AT AT, AT gt a1 sefiani w1 901 @ 877,
FRaferfa o o= e s =R
(F) AT WAt % AT w0 | sAqiE a7 GALTsl 7 Jse gl ATgul

(@)

()
(%)

(®)

(=)

(=)

(&)

STITARTA T SISMl e 3T T TEFI Al I5T g2 3= (W ¥ *Aq AT AT

STATRIAT &A1 STAT AT Bl T&AT: (e sA(Fl & (e AT AT AT

fasTeft Ieamas glagr ST TR H1 sraeaswar & o areg it srqfd ot Fr g, TEe
Tf+e st & aTe Rud geT ATl

T3 RATEA F2d T, AATge AL STATHET ATSA ITIT &A1 Figd TITIAT F 9T T
Tl I d ST I TTaadTet § Stast & qama et qaa G Faer
FET 20

TTS 29T (THET) AT AT 2919 (TALT) I-FEIF AAAT e -FEAH AT hal & (e [0d g
EHEL

FHIORT 2Tad H THE STHIIT ST qaweed hil gaT it fFem & H= a1 ga1 it R T
oo ST AT T ATl Flg< | &7 I7 Z1E AT AT ATS-A 01T 7 Bl

FIEHT TSIIH ITATE IT 7T THTAAT o HSTIUT Sohl &l IHT ST | a9 &, a9 &, a0 T
ITATE ST o AT ITATE AR o A THRIFd qgl [6AT ST AU THEAE T
T TEAT T o US| ICATRT Tl FoRT T2 H TUTed (ohaT ST AT 0| Il &1 H,
AT 1 Tl TEIT: FF SATS I¥ *IT gHT AU

AN BT Fd |9, T AMSHT IT AAATST AT H IcqTE HAAA e % Fawe
foqT MT ATRY ST A= Ta<T 3% e & 7 Taha<hr efhe Ted Tq wied 17
AT AT ATRTN TSITOIAH T AN IT SAAATSIT FIALTT TIE IS AT ASTIT Sl |
X BT AMRY 3T UH AT AT STAAST &A1 ol HE&AT TATHAT ATH &[T AT T
TFore FYhadt IfAe i aowe AT &5 aowe it TSRl ate 2 F Ak 37 sard

ATl &A1 & g R AT AR RN 6T ATt 3 Fgmar * == 1 A gar 6y fQor o




[T [—=e 4]

AT T TOT9H ; STETETIOT 9

()

(@)

(1)

C))

()
()

(7)

foorq 981 gt ARl

AT "= aTel STHRIUT (SE TAT FHALH, TIT AT, ThHeT T@T) qohe wasl e aT
TqeHT SSTONT LT AT 17T LI AT 4 fAThie 3caTas |at & g2 faa g Arfgul
qohHT WSO AT T@X@Td SiY Tl e a1 ATgeaiariy & ai= gaan 50 e Fif T
FATT T it fArRreer £ JTeh )

I | TS USTOT Y AT ey Sl aF G99 2 Ted IHal, a1 TIFeT
THAT, AT AT 3T GALATE &= F ¥ *od AT AUl

TEE 997§ e AT T % w9 o o st 5ug yorrelt yeT Y St AT S
o St 91T, FTfeea, UHe aig:@Ta, 9o S¥ T8 d ITATE S35 &l 4T e &7 9
FH T FH UF oAl gL, TOT Al F {1+ i AT Fga aret gar aJ7 79 e areqefia
FIEAE AR 6 Ieasid T2 (6= FId g0 Agea ol &1 q¥ (ooq gET1 AR 0| g HIAT %
T ™ v % e Raa gMT A0 i fF=rer &% 9% Y418 F [Ecarwyr Jarg i
ST § TEHL TATIT AT ATRUN ATIET 3 AT AT =TT AT | ATATATE FT Thel
o Jueh 39T T ST

FAA T TG A F FAT 6T AT BAq SET AMGT 37T FAIT 6 SATEITH 6 &7 Hl TRl
[ERIRSICIRC I EL

e 9759 ¥ I7 FF el T et & ured ¢ H THT Al & ATeaq & Tl Aol
SITUATT| TEas ¥ THE 9¥ qTEAT & o0 Aravgs Ml TaW #3369 a3 & dAaves
FAE T AT AR H AT 10 HIeX Tl RATHT T Tree gIT |qtera ar ser
Sl

=T, TEETd AT AtwerAs & oo sraes et gfFF=m &=t % 97 F o0 955 ==
FT ST AR 7 T2t & TEE st AT TG (A< AT gIHT AR

TATIAT o &L LU 0l ATATT Aol &f ST

FTAT T, AT AT WS T FIAT 12X U7 ZISH FALATE &3 & gL qrerd w1
T RUd g1 AT T T Ml 3T RS HEd el &7 & U< 6l Al gl
AR, STET THE (Al AT ST Fgea ol &1 qah Hrel Tg= gt ATl

AT ST I T T A7 GALATE Gradrait & 60 Hiex ¥ g A5l g [T ATgU|

T T8 AT FT THha aileh & AT AT STTaT § 3 UF A7 eSS [ordT S[rar
g, T1 =9 TF & 1% & &9 | =7 AT Gl gl TH GHA |, AR T ATATT T A1H 6
& T UF (A & FT F AT 0T

T 35T Tl T a9 e f[aror & foro fRatfa g

1.3.3 g

ST Ffurq AT st a1 GrAemst & = FTATH TAHIT T qTTwl-1 % STATE GRIT| qTIerh
T qrfersT & arer [Afdy feoafort & arer 9@r STuem /ey Al w1 e T (FE)
fErguor s aR=TEd SrEeEaral UT AR A U¥ SeTd gET ATRUl dgdi-sTarea
TAFIOT ZRAT T FETET a9 forw, wmrarfas =1 7 qeiem ferea, [ % garg, e,
T, Fgemw s At fu=n steqaet & frgiar & TRomE w1 S9ART FFar ST J gl 78
TTHTERT o @Al i HHAT 6 (70 HaTeq ATAATAT ST 3 LT & Gl il HF HT|

1.4 TEF AT T AASE:
1.4.1 T8 A< H ITH &l 5 g § AARIT HAT ST THhaT g A< & HaL TAF 7S A7 Iq7 A0

H e,

FATIET, GATAT &HAT AT TE@LETT § a9 3= fFar ST A u) STsheon &

AT TATH LT AN 3T FHAT TATT & TR H FHH FLeA | GG HT| ATITARTA o6 S STRILHA,

HHATAT 3T T@X@Td HAAL it AT 3T Iie § degare § a9 9 = T s /iRl



10 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

1.4.2 T ITHLI F AN % [T FTHTT TTLTIOM:

(%) TTEH TATE FH AT TATAT THATH HT A=GT T o THAT AT ALY qAT1h G4 ST § TR
ST HTITHF 2Tl TTiUT F tfdraaw I sfiw af=me va vavara § amEm=T & fore oot
T FWTEAS TThAT FH | TET ST AT TN ST A FLA & [oIT ITHTOI & o= 6T LT TATH gIeT
AT

(@) T aTeT T AT HeF | @1 SET1 AR, e e w1 STwor F &7 97 Ates e § Ao R
ST & 99T T 97T T 6 I 3fY A0 A a7 GfRRAT § T ST ge6dT g1 31 USSRl e STgrei
T T % FAT AT 9T ST GREAT 3 w9 H U q1 FH R ChAT ST AR

(1) T TFH=SILT FT TGS e AT AT TG F S[F Tl Bl Gl 0l qradgr % forg argdd dfe 7
T T T " § Rud gET AR O T S[F gle TFIAAL H FH F FH UF Hied ddl Hhre
T Z2TU ST Fhel AT ASAL T AT 2T ATR TN

(%) T TR FAT AT UTST T, TaRe el SEadTel AT Taas §¥=9T & S eAIiaa f3har s 3w 2300
. AT H4 F qIIHE F FAL SIS IHET FT THGT FIA AT T T ATSEX FISSIRTe &l TAT T
FAL & A= Al AT ST AT

(F) TET ATAT H A &0 FHXA AT SAGTSAT I FH HATe I¥ AT T&Id: I I ST FhAT ST AT 0
U TSIl 6 ATEITE A0 o FRmEr T8 &0 A FATR0 STl ThaAT 6l AaeTHhar IS 6 FI7
ST TATIAT TF FAT 8, v G & | f2aq g7 A1

(F) ZTAXT AT FAAT AT AATIeT HHIT F ATT-ATT UL 9T A @@ & (o7 Gof &A1 I 3T 12T 36
= A7 f2ua M7 AT T 21awd, Sivg ST Tq¢ U2 IE-a1 TRATAT 6l aedhal gl §, Hl UTh
TATH I FHTAT AT ATRT ATleh Ueh HTHTT FelToedT TehiH TaT [T ST |

(B) THI-ATSHA T-TAAL Tl TEAT: 3% HATeId @2 & (e T@T ST AT U

(ST) T, Fterw, Ruser SFH fevqe a1 Fefore g 8, Taa § T2d &l g 7 T & a7
heforeal sfiT THTIAT &1 AT AT ATATES FLA F (70 T STI-3T3E &5 AT ATRU| THF FTATAT, Fe
= & foru Ffeed Fa & yae G s =rfzul

(1) FeX & (A< % TF &4 | gAT 0l G Qo7 § 29q AT AR 0T 6 TgAT 6 ATl g1t S[a
FT g2 3T ATE FA & o0 SRIg SUsy F1e AT ATQU| gredl & -1 & &A1 Hl T
STHRUT | THATAL FADA ATt Fared & forw wepnt fvam s s 3o @@t & geiea s g
TOrIT STTOAIT =T 9 T8 ITH0 & 37 T givT STt | I gIEg hTad arsd &l HrEeht 91aT 2l
BT TU AT TOTAT Gle Al A3 TH AT qATed Tl | o F ¢ g gl Gohst & ATHH ST 717
STAT 2

(31) T o 1= 3fT 9t &t dari ¥ 15 Hex it @ F daw FE @1 A7 TZT (FF AT GAT) Toi gET
TR qAT JRATT ATAT FFAT FT Tt AT dat F 15 e F o § a8 FageEr g €
STTURTT 3% et 0 <1t & 15 e it g & T s ol Teel a7 qTeA! dal L@l ST

(%) Ffer@ st =0T, a7 aee Jorre ! (Fuau) i & 9 Fgus % oo s [ s
Fa TTHE el I¥ 3T 36 19 Roq [T AT ul aw H==on 7 == w1 § o Ja7 SqEv

() I FAAT FT Bl & A= ol A (oAq FET AR qTrh AT BI ATAT 316 g2 i AT T T2 | FIAEL
ETSH & T I¥ FATTF ATST AT AT & STHT g & 9 % (o0 T FEEL 6 d M1 A0 T I8
TS | oAl giFl AMe Ul @@ oY HaTad § SATET 6 (o7 HE TS Al de<i i JHT % 909
Roua g wfeu TawETa & forw 1w smse & Yo o ST A1) g4t & 9T @dAT® A9l H
ATE XA & (o0 qTS2 AT o |1, AT H goohl GaiATah 61 o STHT g4 H T4 6 o0 HyaT 0
& off 9% wifaeT a1 49 e ot g+ =1z’

(%) Fet 1 g gfae S aedt Jiar F AT T 3 q1 T8 FEET $F F AATET S AT S T Tl




[9TT HI—ETe 4] T T TSI © T 11

ER Sl
(F) TTEH THET WSO é& gqaq 300 UH. TH. HATs hl Te<i & a9 39ded FAT A AU 67
o % @T 1.5.1.(F) F ATE SRS IHTEA S Sl &l ST2H T&TH AT SATUIT

(1) FTee T T I T AAT-AAT o a1 92 RAd g AR TN HATAT < L@ | AEHT o (o
FIeT FFAT F ATAITH TITH SRTE ITAH FITS ATHT AT
() T8 el & oI AT AiF 3e g/ I(Ae &l deif JET 92 ffq g A1z ul
() =T SIS IAETE T AT SH §97 AT (e F TF &I § wer a7 Fhet o 9 ST § 9a9
ST FfHe % gaT ahf feeT it e forg geT A1z ul
AT ST e & A, e w2 15 Hed F T3 § A aTel G99 S ST

(8) & FATH 3 HieT FT A

(1) I ufmw & e atrier Fwfaw, afs F g1, afed At aredt Tawa fit Rt a8t f
STt g1 A% T ARG 8, T a9 e F 9T Al A Fuq gET A0 X @Aewe * i
TATE, T=,UH, I AR o7 AmEmEag % @a) § 948 ®9 § e g7 ATl hiad hadT
Hafera gierarsit & faree sfiaved F wqaaw sfereTe + forw gmT =

() T T F AH-S1 6 {0 HE T2 A ST ARl

(F) TSI, FaA T & Ao IATH gSEH 2.1 HeX HET AT
(T) =T TS AT oF I AT STFLIT 3T faoTell ST 7T FiATET ¥ T@ETd STFRIT F
STANT T AAT < % (70 ITHTT T S & AT AT
1.4.3 T T IR { ST F forg swrg:

(F) T8 AT & HIa< [AT9e ITFXT # 19 F7a7 JTIG0 21T artersr-2 | &F T2 g1 Foprfer #ir
T T FT TATEHAT Tl 31 7 AR

(@) e FAe F AT ITHRLT 1@ il W T g1 T | g IS Tg Maferiad :f Grese arsda? av
SRt fAATar a7 St gergand g e g a1 grar a1 RAE srasasharst s @1
T & orT 9T g, FAAiC-

(i) =T TS graeT (39 U 212T) a7 AT F92 TS gled A7 ThET T B STH0 & w7
FH 30 Hiex # T 9¥ Foaq gAT AR IT 5T ST H GRRTT od g AT g F=< A7
Ierd =T O [9ehTE o |1 e 6T TA7 €, q7 qAaH THELT 2 15 HieT gRfil

(i) I AAT T EF IT AT, ST ie TFT=T, FA AT [Heeq F Y S 99, Fl BIEFT
STHRT F FH & FF 15 Hiex it T 9 g g7 A1t 0

(1) HTATATET ETESe AT Hitdel 39 ITRLT | FH T w7 15 e &t T 92 ghr B 39 grege ar
HifHeT & qierT T@m ST &l
(1) ATeT T TS AT -
(i) ATeT T THEeH ST ATed IS IHRIET Sl g o ATl ATerd SUHLI | HF § FH 15 Hied g *aq
gET AR
(i) =TT Ei % AT |, S ATedl T FAT Ale AAET H1 &9 feeq s 997 %
T | Y29 AEST T T FA & (o0 [Heiid fFar e anfe, saeht ag= gt fwer
ST aTea 1 geferd fohar ST AR, qrfd 9 areat S AEear Hetetad 9T 7 gtad
T SIT o, AT

(i) SO % & § T § OHer fearfeheor a9




12

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(i) ST ATed T SAGEAT Rl TATAT LA AT (GERIE] Tl GATAATI

(i) =Tz, 3 3T URRW affw afRa o« FwFrh gt &1 v ix
T 3T

(iv) SO < T erfa it /e

(%) 247 A9 TlF A3 I e F FAaw 15 Hiew f g 92 Fuq gar =Tz
() qTferT-2 & IFeafera STaa i TR T FT AW a9T0 @1 JTUAT| 9T, 35 ASue A

ATSHARTATS T FIRTTLET T ITAT el o {70 TETAT ST Tl T 2

1.5 HETUT EFT HT AT

1.5.1 QT ATYTLOM:

(F) STEF STET:

(i) TSTorre qUSTIOT Ehf AT STRTd o ATL 3T TSHI o AT ST AZTAT § TGT SATUAT| TF
TTSH AGId § T ST AT dohl ol T &THAT (eTered JT9 & S8 dal gvil: , AT~
(i) Treae B9 ater & & UF 998 & 1T 60,000 TH 3, 2@
(ii) AT = Sl o UH 993 & o7 120,000 TH3

(i) ToFFee-Tg-TATTET ®F & Fl {haes &F & & &9 H AT 10| AT, IfT =9 & § 9 12
GA ATl [EEhdT TaT9 & T2 8 e ¥ fastrar Bt o« fafa & s/awg 780 g, ar 3=
FATAT &F & HET ST 6T 8 (T TH FT START Toadiger e % foro a2t far sroam
IERERIGIEIREREEEIETIDEES]

(iii) 7t E=t F "qg # fhre ofiT WAt =% & I ¢, a1 o7 Sudad Jure & yaee & for
fhees &% 1 & THg =T H AT ST

(iv) et T st Rt & ATHer § STeF ST 999 a8 & Al T AT w HIEd FT H TG
SITT| ST sl &THAT ol ITUAT Sl (HEH IS 2o o STATAT) sl FAT H Feldl & 918 I SITUIT 3T
TTE o HIaT &F 92 JgTd i FATS TF SR1 STSH Al HATS aF FT 6 (o0 TR qe &7
¥ FA¥ 200 TH . UH. IT SEF S4Ts A1 10% ST AT (e I, FT T IAdH Shl a1 a1 9%
=T AT stToem

(v) &% AgTaT STea (AT a1 Higd) Al SATe 7 & FH 1.0 e gl 3T I #q< & a7 3faq ¥ 2.0
Hex & offas 7@l grinl Mg, @whie a1 3 e o [T ees & daw #1 =B
BISTEETcd a9 &l Hgd Fd & (U aaraT AT ATQU| FEr Hi S a1 STed ard ol
T & o ofid 9% % & %9 0.6 Hiex ATST 99 @€ | FH7 Al gl AT

(vi) FEFT UEITorTH & o1, STeF STgTd i SAHAT FAd MI=07 9¢ AeTRa gl 91y 7 & &h
e I [0 % forw| afiReha USier | & 918 § STed <1a il 49a9 $4Ts 600 UH. UH.
BNl

(Vii) STERT-3TeNT TTeF § Fod Maeaw i & S 6 21 a7 999 98 dai § & =A™ F 77 a7 30
Hiew, ST ofF srfers 2r, & 7 781 gt A1)

(viii) TTEE ITHTOT STSF & (¥ (oA T2l g7 ATRTN TFT T9M1 3i¥ qTeiiT AfHes T 96l &
TR ETe & o aree fPua gET AT Ul

(ix) dravge Fua & quear o A1 7 F3 7 A FAir F ered g off g i e
ST o 70 Ferer ST (RahTelT STOTTeft ST 7 STusil|




[9TT HI—ETe 4] T T TSI © T 13

(x) & T SATS EF F ATH % I AT AT 20 Hiew, AT AT F7 21, 7 Af3F T8 g7 A0 aF =
AT & st s arett waroATen F oo, 9 & afeeaw FaTE, ST At emaeTEary 9o
g A=A & gEm g
(xi) =TeF Tgrd § Rua Rt o 3 & a7 qF ursfir Rt o7 STes & grae Al AT AT U
3 A T STEF AT F H3T AT AT F N A =Aaw T 3F fF SATS F T F FH Al
2T AR
(xii) TIF STEH & F A ATF Tgd AN 24T ARG 3T ART A & T Uk TEF & He ST
T TATE Tl FH A o (o7 FZh! T SATST AT AR
(xiii) & F FrSSe * forw RETe = JorTett T&Te it ST AT
(xiv) fogt & et oft siguor & 5= & forw & wHl § Teur #i U a9 99 Y A ST
AT
(H)Fl’lﬁﬁ'ehTUT:
AT o TorT U2ITorad STITaT T T ScATE a0 U2 STLTRT gl a91-& AT a9-T Y aH
T TH &l STeh AT AGId | GUfgd AT ST Fhat g1 a9i-T Y2 d &l qeId: T Sgrd |
TUfed AT ST AR JATY, gl a¥-1 YSiedd & av-% IT a-a Y2iodad & 91 Th
AT e § §UTed AT STaT 8, T8t FALT: av-% AT av-@ & (o an) a4t qear [{=aw ang
gl
(xv) FETHFT TSI F UF AT ST Agld § HUlgd (AT SITUAT 31T a9, ¥ -a AT F9-T
IO o AT §0Ted qel AT ST
(xvi) €T T STIFan T GREIT § T@T T ATMGT qTieh T oo L TgId o ST i q8F
TEAT SIT Heh| SH A 1 SAqATSTd S ITTaH a3 % el TT AN] FIA 0l AaLTHdT qgl &, 3T
(xvii) 50,000 = 2T 3T ITH AT ATAT AT oo Uah Ui<h § TG SATUA|
(1) B Fle:
(i) TET ST=ae Ed | SET UF F AT9F <F RUq g, dgf <IAad S41s 600 TH. TH. Hf
FATATA T&TH 6T SATUIAT qTieh U & & REmar 7 TUHT A7 T 3fi¥ IHT Agra |
e v & T @a< | T=7AT ST a6
(i) =rE EF w1 UF Gz SEwr =AE 9 Hiew ¥ JfaF A5t g A% &war 5,000 vH 3 &
ATAF TGI8, I BIAATA 6 TTATT 6 (o7 Tk & & € § FAT SITUIATI
(i) sroafeta UErferaw Scare WeToT & for, T T HeaT ® 10 T S8 FTh a7 St
& TG A9ar 1 5,000 TH 3 ST AT FH 2T, HHT Feh 300 TH. TH. § FF SHATS
#FY BITA T&TT T SO
=T AT AFHTZE ATl F qT= TAFT T2
() USITerE® F SO & fow Sefie % Fuw o & # o gurgrer 3 gq Mefetea oad @y




14 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(xviii) FET AT F 0, =ETH QAo T qre-3 3T arfersr-4 § [ & S
TRt a8l AR BIAT & STgl av- 3f¥ a91-T YSIerdH TRl T FeT HSTE0T &9ar 5000 UH3
T ST g IT a¥1-F AT aF1-§ 3IcATG o T =4T] 9 HieT F 779 g

(Xix) FTET TATIAT % orT, =Faw qagRor gL arfasr-5 § [iae e Rl ag arferst agi @ng
BT g STl av-a 3T a-7 il Tl ASTT &77ar 5000 TH 3 & FH g ¥ aW-F i a-a
iferaw Scare & feft ot & 1 e 9 e 7 srferw w2 g1 arferRt-5 At ySrforaw
AT & forw o AR g
(Xx) TSI TSITOTTH FT TAHLT 3T % TATST 6 o7 a1 Yo F € H HET STET A1 0
ST qTIerT-5 ST TUF g % forw oy g
TATSIT gl
et # fAfde ¥ semar veitoraw vd arwfaes 49 @fRams a (Tadisit $ST, @eEnd #liY aiafent
qiargTelt % o qrear Al aigd aswdienl arde e fafaaen) Bfaaw, 2019 F sgeq gl |

ATLAT-2
A= 6 3]
2.0 ITF, T ETeor FiAgrer w1 *ereT
2.1 =TT 3% Jae:
211 TrwreatEt siw i SR §951  6aT aeeigd Geiords 49 qiaemst w1 fruasrameet
(AR TErfer e e, H9Ted si fetey § wea &t giaer afgq aaa g

e fafa=em) faff=w, 2019 # [Afd smasvawarst # sqar RS BT ST @ a6
o == fafaawt & [AfEe 7 BT = en

2.1.2 Y97 I

(F) J9 T\ F Fewrre, i, Mfer s aderr ¥ foru g Fie traueg aiaes $7 G a9
FIE T Fls o+F AT T AT AT FIS gl

(F) T HH & oI ST T 7797 Yo7 F8e [fdw 7 B s, gt F o ad@t s S
e A =i it g

() ST AT FATTT AT % 0 e Y& 797 S1aT 8, FAe il 9iere g7 HieTs & (U uterd fire
F ATATard T&T= it STustT

(ST) T9T A\ HT LHENT 3T 989 % 0 smeua1893 ¥ sr=ud 875 AT AHFA & AqHIL [ZoireA
TRT ST et HiE!, TRt oY 69 §ag STH0 STH a18<l Sqaudhl &l 3rad Hged a7
ST AR

() AT AT AT TAT TSI AT Aehies LT TR, T, A SIE T FAT 31
Tifatas gTaam F grg-ary e & orw Gl off s su-fReet # s sEear F s
ERERCIEERER IR

(1) TfT 9T O FA AT STHIOT (S Usfieew, e, Areeas, Usihe? AT Todes) & o o &7
T SATIHAH 85 THET (W) TF HITHA ST, ST ATZY T ITHIIT F Ueh HIe< il gL I AT S{1aT gl

(%) T AT AT HIE AT ATAHT 6 ATHATL GIEST TLEAV AT AEH FAS F ATAHAH a7 ST AT SATereh
B AT =T TLE0T 3 AT T HIAAT FHid H HEH g7 AT 0

(3) T F|A o o ¥ AfAwaw T F=ree, 5 7 o1fas Fare (Frua | 20/ 2T Jq9Ta 9ied,
200 & T S a|e &t SATE F FH AT 9GO G&F T § I AT Afashaq 300 UH.




[T [—=e 4]

AT T TOT9H ; STETETIOT 15

Y. T HITHT gHT ATgul

() T =feed, 898 SfEaed S IoT STFI, I7H §F ST ITHRL F 2 T TgTT% SUHLUT I
Roareadt # aredias SAquaT | Tge AT g0 70 ITH G THIT F90F ISTHT 39 TR
g Rt e ST arer gRfera w % oo g o e T ST a9 e age e arer
FoT SE FT AfFATefT ghreror T sroem

(F) T THAAT ATSAT & ATTHTALNT ATed HATAT F ST GAT TGT JTUIT
2.1.3 IS &5

(F) d=Teor FAF F fRstreA, fwton, e s afeo % o anp #re udier-620,
THTTE-650 AT FIS oIvT AT ATLATT AT AALPT FIS M

(@) T FT THaT T T A 0 T TFA qTA AT F AT FH F FY &7 TG 6 STHLT T&TT
U ST AR 3g-3Y oY MH-A T & o & o w@d s €9 9 92 #3736
AATH AT ITAH Tq< 6 STFRLUN | | Uk FHT STTRT AT AT AR | I TATg &
(STETST | AFAIET AT Ireaared IIfed) 9T I8 & & o 3g-3g a7 gaaq
STHLIT I AT <o TTeq AT o €ad: TIF gid 9% [@A=r A S Jie @t
T K ITHLO UF gl HGa 9% FwH F T E, qT gAeSIST WUITSAT H FET TR0
THAETA THTIOT ST ATZ 0

2.2 I8 Y ITF

221499

() |FTHTT

(i)
(ii)

(iif)

(iv)

(v)

TFT TaAT QIee? AT ATedt #19 & o7 IUgh g AT U

AT | I a1l AT AAfel FeTe el el I 99l & forw, Tetfaes JieT a1
A Gt fREaTS! ateq Afed Al F qHIT gi 6l RATd & SAqH 2T AR

g &2 ITHT Al BIEHT a9 | F(=F HId H GIAT € § HEFET G971 37
Tredt 99t % forw Afde T sar =nfzm

HIeT FARNT STET SMA9TF 2T, eI THl T=g i Tarl & (o0 3k i
TISTAT o ATEAH F THE TS % A1 g 0 St A0l argdt e werfeir =t
ITANT el et AT ST AR T ST T FATINT AT F9 7 g3

ZTSS T &l AT AT AfeT SR TTTHTT AT I FAM Tere H FIL BI58 1A
7 | 43T AT2eT UEH AT AT G0 T FATA qTel 997 & o0 a1 |ieT
JaT T ST

(@) &1 AT ATIHTA:

() T T THT IIHEE 9 UF A7 THUSsequ (TTshaw T w1 qTe) Hw

ATHAT A o oI BRI 3T SITUaT e 0] A1 & AT T AT
AT T 999 GF R Hl 49 § T@d g« SIS 6T ST

(i) P T F e 6, Fw o= Rafaat § 7 G ¥ ow dRae

fore AT T ITANT AT ST, 3 -



16

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

222

() 2000 HfewaH AT ITH ATAF FT THERT JTTHT

(@) fAfEe 9fdT araam™ 9 0.7 ¥ 9 % Aq19eT T4 & q17 Saeaefie
IqT GAATE G T30

() 100 I & I 3T RS Yo 9 Saasiier a7 @aeATh 9
AT

(i) TTEIATEA STUTET F ZEATALIT ST ATITRI o forT, THTIOr fEahaT ATt & AqETe
festren fFu u fie ate d ff 100 & wfdF a1 F wHuesdt F foru wwet
gl

QRAREURELE

(ii)

(iii)

(iv)

gt 7 fAfEe srfespaw st fET araam= & #9 7 9 28 =23t afeoas uv aaa
FaTe & forw fRsres R St =R

TR SFEY T qifSTfed Rrreede 9 (Teee d9e a1 =3 gmm) §
Aty oy ST =z

fAfee & aqar Tifvfea Rereede oot & ffears # e fefs ares yam
o st =R
HEF T 99 feearst At 9re &t & forw e & st =Rl

(=) sITsRaT fR=TT 3 et TorTett:

FIaT

() |

(i)

(i)

(ii)

TF 29, et 219, a8 3, Rwdifome ame, g9 ofiv e arqam=
STH HgeaquT ThAT ATIESl & forg A=ett e Sodt #fimr &t ag=rT #iF St
FRY Y fwaar &1 T@7 & o smaeas s« siw oo e S
LAY KN

TEAH ATTIHT o SATHIGH o [T SeAlT Dl STAITH Tal AT SITUAT|

FIT e qT FTELT T % o0 ITIH gAT AT

ST T A-IAT ML T T, HEFE T FILME, TS U ATG afgd 27
e I " T ITANT TR A7 saeqefie 49 % foro B s =3k
SrEH F2 = AT T START a6 AT T T & €9 | 63T (71 AT 0

HEFR FIT o ATHA H, ST gregiod FT A190F 919 (THUS I )
13.8 F(X, ST (200 FTUHATES() | SATer® T ST &, AT 6T Al ATAHH &7 F
R =7 ¥ Ao (@) T ST 3reul = qa|re & oo st
TS T RSTeT &1 STIRT 40 1,50 Afwaw a1 aa /AT ST Fahar
El

T &q T &, TL Tohol o ST, Teh Hie il g1 9¢ qeIq: 85 SIE1U & &7
T Ik ILET ET AR 85 ST & FUT 9T AT AT T TTALTH FLA
T =T T ST =R

FaferT M famT R arer o siie w3 fRwtor 3 g

SET THE 39§ UAUE 9H HgUE T g, qel i g # vaes
THA-103 AT TAUHT THARO175 HEE & IA&T A8l e e qm
STATL T AAIAFHAT R(T|




[T [—=e 4]

AT T TOT9H ; STETETIOT 17

(viiy  FIET ESE F B I W {OEAT § A7ST 7 490 % 97 F a9 6 (o0 I
FHEET FT A GHET AMGT AT Tg G152 F GoAT gHT AMRUN ZaT F AT
GALATH TG0 el & [0 A1 F AT TE & qTI-97, gaT H gl
GALATE 6T & G99 F g9 % o #5997 92 F i 9% 97 97 9 fewex
T g ATRU

(viii)  FFE TSR T TH avg ¥ w< AT Smr =gy arfE wew 7 werds™ F
FITE FAIT & ITIH L & A1 AT o€ FqTed, AT BIe ST, ST ST 79T 2F,
o IS & GILT AT AL TRTAT o AT T TIRT ST Foh|

(ix) HAT-AAT THE 6 TEE HIMN Fl FHAT FIAL g9 | @1 T AT,
SaH sfravgs w9 ST 31T 218 UhaT S wavara it 9T gagm 2il
ITH HATA ST AT FSTE TLA T&TY F oA gehed GALATE S A h0 &l L
9re = forg &y R Srosm

(x) FEIUY ITEAT & THL AT O A AUSAT 6 AT T ALl
THEHIH T 9T I =TT AT ST AT e

(xi) AEATLE T T AR qGH T bl T8 AT T, AT €9 F AL 2T §
TeT, AT TN aied g1ed « ofid oer (520 &1 Sor & Bama & =T S|

(&) ATTHT:

(i) FEATE FET BT, AT, Fe o7 HRT S3aeT, Yot § q99 w79 7
IFAH AT JTIHTT o 70 ITIH g

(i) STERET g FAT | AR HIET 6 AIHA |, TATAT (Sedrst araH
170° Ffeqa| & (T Ag1 g1 AT ul

(i) rfErFaw sgATHT REaTSt aHE grRsmy aEg & o 135° feqad T
asft Afde af=mem s de Rafagt v ser Jare & o 150° afeaa &
T 7El R

(iv) Rt e weme % o, feeee w9me g fee 6 iy 4.5 devass
A AT FefATS a1 FRET F forT 4 fiey/aehs § F#5 gl Areul et ot 39
T T J=aqTa 6T ST &, 6 AR & HaH ITAsE HIT S0

(v) YOS 99w & AT |, et Foie Tade aIaA aFe+ a9 o 6°
Hfeaae e gMT AR

() TR STHIAT:

(i) AT THET FeA T TSI Ted REHHE FRAT T FAS gMT ATG T3

(i) =T Sf Aot &1 qIierT #&09 9% o ST SATUAT, 37 gregrEd aad §
FIET F [T ST 1% qTed TG [0 SATUIT STgT AT 78 Fora< | S[ET 7=l gl

(=) SR =TT s gzea sroreT:

(i) STHIOT FT TATH GLAT TG FLA ATAT TUTAT I QTIHA Fideh FATHT THAT
Rafaat & Iuweon &1 qrar gEtaa & St sfiv Ffetea w1 aga 3T
STTUTT; ST (-

() SEFETe T i el | dS AT gAaH YaTg &l FUfd & s
farerar 1 T & forw, fBeew & 97 qv A w2 gorrelt, ReTs A
7 §8 9 AT 6 HHA H FAqH A qTed 6 T AT ST
SR

(1) e, FTsT AT ] Zareq & forg, Thwar [T s qear g & o
EREARRERNLIEICEETIS LAl




18 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

() w=Fe & REEmSt Y97 97 99 & RS e SE Agaqor
wtraT graest & oo Pl oiw s dur f uge f St siw
frhear 7 Tar e & O srEeds e s fe, SEr Ang g, vee
B sToem

(IV) et &Y HeawRe FFET & o, STl & Il fQom § Teem &
TR o oI SOTTefT § UASET e Srae T ST gir| wefid F sr=raw
T AT foq g it Rorfay § sordt fRam & Treem &1 T 3 for uesmeedy
T ITIH T F FIATAT AT AT ;3T

(V) 30 i S mdt arH A7 67 % o S sAfaeh & artae a1 ST
AT

223 9 TFHEST

() e U=l #f TUHUHE FIe, ELUAU-T a7 JT AN g9 Aol Rl 3+ ITE s
HTAF & AqaT e BT o

(i) =ToIe T rSeeie ATeAT § HIST il H&AT Al 49 § T@d gy, daigax & o 7aid
wfe g gfafea fra s =R

(i) orHTETEET REtae? § S-=07 i sede ATl | qiehe aaT F F97 AU

(iv) 9 Fageor a7-=207 3fiT 37 2a1a a9 A=t & o B s =)

(V) e ST UaE=S 92 9478 £q< & ST Y& [0 S AT 503

(vi) =f= et Frar & forg aueTae uaseel i AraeTsRar gl g, ar auied fEawr fi
SraeAEar 9% = o ST =Tt ul

2.2.4 T YOI
(F) e =T a7 greAT Ted STHI:
TUITST & TETF & Tgd & o7 g & & {85 T F AT ITHLT ITAN 70 A7
T ) AT
(i) TSI 22T FqEaT AT T AT areq
() “raReF ERr-aee R R aea
() S T R area
() e =T e arer
(ii) Ti-RaArtsiT ared gear av gew R area
(1) =< oo SUaT;eie

() IRERECIECCACRE TR
(iiii) sTOTAERTA RSreSITESTO ATed|
(iv) T areat &1 gara Ryt Fw:
(I) Tt 3w "qfora i area it sfa oS i sata 39 % o e st far game %

AR 110% 9% & a7 STOAT q1fer e ARGET THRIT TSFET & FE0 J-a1 7 G| 9
TATH T AT AT T 6 19 H7 a7 2 h.AT./ § TH2SH & w9 T51 g[T

AT ITHIIT o BT TaT FT 9T FA & (o0 =7 Tge] 9% &= 3T ST w7 Tame
% Teefi aredt &7 Matfa e S5 RBu 7w dwrs 2.2.4 (%) (v) () G () & aEst &
T 92 T o ST




[9TT HI—ETe 4] T T TSI © T 19

(1 TS HATITd ATed T TETHTA (ohAT STUAT:

() et Fatia Tare siw sfeemay st gama & = 1 ariete srfgeray s
AT % 10% & FH7 2l

() <t faree-a1 99 Yo g zama F 50% o Ffer g it 37T greiw

() 260° Ffca=E F R ITIHE T FUT TTIAS HATIIT aTed FHT STANT qg1 10T
SITOATT| STt oft srarears gr, =8 T Jacd erq s o /v 9w & oo Refts
TATIHT T ATHREHE T o GATSIT 6 €T H AT AT AT T

() AT 10% TATAA Aq< T ATTFaH 50% a9 Jorw (Raiia zama i srfersmaw g=me=
TATT & d19) 260° HoTTH AT I AT 6 R a1 arer Ret® Feew & o gt

ERS s

(v) T=T T

SF T {FF T ITART AT 1T 8, T T (SFF & agdr aamd oY el
Fred 7 Mg sara g/ FHA g0 9 @1 S Y few T
feft® area F &= U Yo7 A9 A7 ey, T B fr Rufa v gaw #
T FAT Bl
(vi) STATARTeA I RIS RAT area:

ATATARTAT YIS ST ATedl o SR 6 (T, 3| T 92 @ 15 foe
F fiae ITF F T@E A giaE Rafaat 7 50% Fwer e @@ e *
JUET T T HH HLAT A AT gl Tg HAIAGE 99 whl adTL o qraar

FATH TATT & e 9T AITRT § 3T ¥ AT 92 TR(AT 1 39 A7 I ATIF
T JIET TETE AT 98 I AR 3T &l

() FTAT ITHLUT T TITIAT

(i) T qeeT ared FAFEST 9127 FT A T AIeAS HHI: GLEAT qTed & A AT
ATIEAC FATH o ATHHTS ATHRTT & FH A5l T

(ii) 2T Afed RIS A1 & AFR 38 THE g1 ATRY [ T 99 JqT AT a1ed &
TR & SATETT I SATHT AT F A< gl

(iii) TS ST 3ede (T e ReitaT Susweor fheft aerise foeew &1 Rems w2 w1 9)
arefiT qeeT area § g7 ety S At gri

(iv) TRATS ATeA g g2 &0 FUT § &Y Teud: 45° 07 92 S|

(v) U I\l | STEl AW, g9 % €9 §, TACE AT o qLAT qTed TAT A3 AT o LT
FTed § fAe AF-AT3C AT sATSTSH TH 6 ATCT & AT qLA & (oA 6T G91E4T gt &,
FT ATRTT &7 AL TATE F AT 9T g

(Vi) S AT ATd o SAE ST ATIecie T2 SMSHTALTT ATed Tl IrIa AT STHIIT & q1
ATSHIAL ATed I Gl AT H Ta & T TELT o 91 AT ST,

(viiy & I FTed FH ITART AT SITAT 7, T IH TH & q7 ATasT 6 AL eqrd
ST AT AT AT Tg HAT T2l &, AT EEH HI 1T & ATHTAGE A= T AT AT ST
TR AT e &1 [ & F==T S 79 307 Y478 9% 7 2l

@) AT ITFOT F AT

() FFHESAT T & HUAL FAT ATl Tt ST 98 AT ITHT H Al greg hrad




20

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

st sfiw s e f Refisr e ararawor & 721 et STt qerf,
Ty RRafaai & STeT SreShray &l TSI i HATAT ST 8 i HIE T3 a7
avF g% AU IUITel Iqsy AT G99 q5! §, q@7 qh aT5T F[ aTqra<or §
YIET ST TFaT 21 TF 7ol § fiugd fwmt @1 ared § 9o a9
feferfeaa v fHgat o f=m T s aai-

()

(In

()

(V)

V)

(V1)

(%) AT FIIT g2

FtFTg Refts area Aam argdes § Fux & fRar § Rt
FeTT, ST s zaer g R 150 Hew wfy dEe #1 egEaw
e a7 9o T ST @ srfersa A 0.5 7 & Tfa At g
ElEY

TfT g9a I, I AT ATT AT ATEEreE w1 FEE qOSET ST
TR UHT fRrfat ®, et a1 Y91 3 agd SATe § qai (XAl
ST ATAT 6T T ST Saaaefier FaT ¥ 1= Traege T smom

T R areat & o o a9 #7 SUART 98l AT S
AT (T THHT TRUMH Fae T GLEAT qTed 6 FATAT 6 2l
e forw o =TSt T & agd F° grar 2

fefte afed 1 A U= % FA2 3 Hiex &t FAad F=re ar 15
H1eT & ¥ ¥, ST AT srfers g, aR=rad sraegsrar  forg wrea #ir
YT 9T FIA 9T TaH SHHT G347, T2 Famst w4l

FAT-IeT At § s @req § A aigee 9% 1/2" @ U
T &g g BTESaTa e 3 91T & forw {9 waeerd &7 91T
ST FErT A7 9T [HeRTeT oA

Tz BreT M5 are FHeedan AT §3=4T 92 AATEF o T
FAT &, AT FEE A eafds Tele & a1 TG 6l ST
ATSSET T ITANT Al [hIT ST AT FAI1h TEH TSFST o HIET
ATISAC & ATEGF I =l HATAAT Lol gl

() TET ST H TS Tihe gl gMT AU ¥ [Hdhead diF A3 TH il A GoAT Fawm g1
FTRTI 500 H 1 ZATH =l RS it ST 81 FraT g2< [Heeq § FilE 9 ared aar
A T 4T S

(i) = T U S At S § AUATHRT 39 q81d Tisee ATl o QA &, a7 SOt #

T THT 8 F99 * o0 I B STus 3g M arer Il FT Sed | F:i
form 39w =7 & Segde Agd 9% FF TRA9 F AIHE § GLEAT S AEGLAwAT gRiT| UHT
gfefRafaat ® e SRRT % START =t TERTer i ST 81 T, U HeqTea § e S SoaT
& FAT g2 o 919 T@X@Td (AT SITAT &, AT S99 gS¥ & &0 R 38 UiHe J49i
FT TELETE A o (10 ST ATHYUT FT T ST Fol T g g,

(i)  fo=ra Fr qbFT FTF oo Al AT AT o TTF FLh (ATl T2 FGT FH T g2
g A5l AT ST

() AT FAIAL ATHAIE TH

FTAST F AU AT dgad SH M1 TR gl SH H JT F 6 o0 300-600

HTSHIA SATHIT LA Gal 6 ATHT AR [&AT ATUIT| AlH-332 THI F1 3AH1E 20-30

e @& a4 &l @9 % ATER AT A0, S 99 & yraen= & arr Rarstea Far
STTONTT 3% 39 990 § SA{r-Fe1e g7 TiT qiAeT F a1 SITaawTeii= e (T eaie a1

fasTeft % SeRfeues BTd) T T gl



[9TT HI—ETe 4] T T TSI © T 21

(7  HeZH

(i) T SH FT FE AFEA GT TAAS ITST FIT THEA &7 6 FH F 77 4 AT 6
FIET BT 3T = 3.5 Fhar/ & ww.2aw F =Eaw gara & forg ffwmew G
STOIT TS 9159 &1 ST &q< 9 9 7 F9 0.3 Hew 7 gaq =7 ¥ |+ =
FTET AT TH ATST & ST G T T ATl TFIH o HIE0T TOITAT § ZAT o Ta9T F
AT ST Fohl

(i) T=TH Aferhay TR G Jo¥ /et F {1 e 2T it Afdwaw STerHvdar a7
FAMM 100 UH. TR, T =qAq9 €1 6t e £ STt g1 U a9 Bre g9 %
w9 |, et FT srfersraw Sare 300 UH. UH. ¥ e qgf g

(i) T W F U AT STAT ATOAT 3T U forsrae e RT F "qreAw ¥ qfavarg
TFATITd BRI 7 & W, o7 T FATe AfIwan quferg s = (R
T qET) F 1.75 AT F TG N1 TH H T 3IeAS ATSH FT ATl T3 FeAl
gT 0.12 HieZ/FHe & AThan a7 & oI SR & T3 8 arfeh Jerer e aret
T T AT AT ST Foh| HIS T FT AR 6.0 TH3Y/ET o ATH ST TATE 6 (0
T ATRTI -3 TH, HIeT TH ¥ FiI< &2 &l e arett asft are+ qishe F
Hqh g1 T 0T H 195" FIEh AT &I (AT ST qTe Hie 9 H AT g
arer ey o a1 = AT =T Taeme AT S

225 9IS S iEA;
(F) FfFHAT TOrTAT:
gTE Flee TISA AT AT T Tzl & e HEe-213d & (o7 TASSA &F
ITASH FLT AT ATRU| TH-STSA ol o AT | STATARTATT TersTeAt T hT SATUI |
(@) a7 g&art:
FTST S[EAT TTHAT 2hT SALTFHAT AT (ST ATIEE & ATHATT ST
(1) STsRaT RT3 et Jorret:
(i) =aT=T F 9T UF AT foF ITHTOT AT F2d T&T AT AT

(i) Fe=dor zaisal 9T, MU A2 UF Ti9-ed ared (§ =% a7 &7 ared) &
T T T SO

226 9zt
(F) zoore e e Rerfaa:
(i) ufasht arg it fafa F e o2 i zatsd i I9gE arg HERT T’ T2
#¥ ST e

(i) SN AT AT FIATEF AAITHAT F AL edid Hl HIHT FLeA & [0 ITLH
TATTA|T o TT G T FHTE TOTAT ST J=T T S[Tusfy|
(F) Z& ST
(i) ST zaTea 4T S99 9T 9 2T g1 AT QIgdl S4F I AT ATAT FAemst &
qLA S ATSAT I ANTATE TTF FLA HT AT ZET
(i) FAT ST TOMTAIT AT TIA S8 IT 280 9 | lehe § o AT qTed Hl
ST TTALTT TN AT AT A1eq et off erestew a1 fom & o # zafeq

FT S T AT HT T a8g T UF M| ATed Fad a7 AT STUT ST q9i
T ST IToA T AT STUI1;307




22 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(iii) STSAEH UFHARUHS T HEMAF F(TAL HIed, TF T IHT THL F 0T
Rar=w % g1q s w1 Boea 31 F ™ 209 99 § o gow 9t 1@
[EEISERIEEIL

(1) AT TOTTAT:

= ST o JoF AT ST Tied AT ST T qIrerd &9 T 32T Hl
F TorT Iuersy FFeTaT STOAIT

(%) T < wtaor A==

(i) o< 3w afvasly aroET F "y § AE] it ARt i O FwA 6 o
ST AT AZTT T FohT STUAT

(i)  STETal ® U AT § e ¥ f e T EeT g

(iiiy  sEer g AT =9 a¥g | RSred ohaAr St A0 qrfer TeeAr F Tt ST 99 a1

(iv) o a7 2o ATH & dTge M & forw s Joret &t dgra § Ja@e
ST

(v) 9 zated & Mo 9hiaeor & o R Sifafasd Seasid Arasi &l T T

(.) STRAT =0T ST T[T JOrTeA:

(i) v AT i ara w60 & o oo M- see T sroam) e /e
F foru foaer RESH sfiw stew vfie & foru RESHT w2 fBeme Gt sar =iz

(i) =area A0 IOt & ST SraT TE YOt Y& A SO T T e T
AT TOTAT AT, BTES T, Soraaiae a1 H<h gl

(iiiy =aT=a % 98 UE G foq Rarsd a1 g y'e o ST

(@) 9= F T off STt avq F 9 F oo B e W AT g SR T i
STTURTT| FATE0T o AT Shid AT FATIT ST et STt Fe S § Rl

(i) & T AT % G TH 39 qG9 % (0 3T &9  TIF AT Ghd g givl|
(ii) T T FT FATAT AT G ST AT H ATHE HA ST AT I3 F 1= U
R wie et it STusT qrier ferarfiaT grsfeT a2 19 491 F /a7 UH7
ST &oh| ThHeT el T TaTe T #T AT &= § g1 A2 0l
227 U T e

(P) BrEgraHTad gfad § wq1iud orfwe Hie Tom w9 FrEFars arer v gard siv e
AR & oI, Ta1E aTel dTgdl aed 9ard & A7 Irgl JTe died Ta il

SR
(@) JIFL ST HITRT TUTAT F IATH AT ATIFan [iag F@mEl, aaae i o=
ATIEET, S8 ¥ Ty, At 1ea sfix Rfmmee # o e G s

2.3 TS &I TUITeT:
2.3.1 TS GlaT YUl o |7 AT HaedT STeW, Serdfle, gied & o fiuserest

AT TETa® STHRCT J7 99, TAT Nigiex, RBereay ar gefaa dsuw gy wem f&Fu
T 9, 3T FleX Telead 3T Aaverd Maamaetl & q&d gHT1 ATRul

2.3.2 Zied S[F Fied § T a3 TaT ¥ BT =3 o1q & a9 & o0 U gl &3
£ Hrars T Tara Bere fie F JqE™ gri (THarE530 F ATET BACE R &
{Ta grEgramEad &izd & 0w, TuauAT §131.3 F JqER FEEEF & age oad




[T [—=e 4]

AT T TOT9H ; STETETIOT 23

2.3.3

2.3.4
2.3.5

2.3.6

2.3.7
2.3.8

2.3.9

2.3.10

2.3.11

2.3.12

2.3.13

2.3.14

2.3.15

2.3.16

2.4

EIESIAIET HAheE & (o0, TUHUAT TF99 1 T ST & SATHTY HIAE T & Siac
FTCT IATEH FITA o (o7, TUHUHT 1311 3T ATSSA AT F ATHTE BT % g Fs
THT ATST 3T & forw)| haer ety =1 a7 et i safa g1 asft sirEt i 100%
TR it ST S 9% Fied BEALEET & IqE g a9 TF g1 R § Fi=T A
ERCIRE R

BT iz | I & FH AT TET AU IS Foaerd T AqAfd Tei gl Fizd &
T @ g9 fEEaTe & o a2id Saem™ Y& &y S

Tt AREeT AT T AT TSI F =T AT HFA F {oI7 ITIR 2T AT

FiTA AT =[F GUIE 6l TATH FLAAT AT FA ST FHTATA TATTAT T QT 0 6
form gt Yieve T9e # waiy "edr # 3P g yae fhu S =R

BT HTAAT YTE s 6e=ar e qefeaa #ire SF smsuas00 a1 AEua1893 F AqHT
BT TeX F forg &her ¥ s w0 RHTe il Aarsua6533 F a1 gl
FTSSLH, I WIe ¥ UHT dioe Haidd AeTH HIE 6 AT gl

BIET TOTTEAT T GITT ST AUTErd T FX 6 (10 Teh ITIh STHL A HI=AT Jorret
TR AT AT FATH 7 77 & O Iug<s qeeT Tevais e e Sruw qifes 78
gRfaa T s g% & Sex @ § T o, 389 FaEa g, #E sesar S99 4T
faedres o 7 a9, Figa A A7 Aled TaTg 6f BIT § F197 T FY, Fgd qOH AT
AT RSITe AT % WIa< T2aT g, 3T UHT JETHT 2T &7 907 9d &f 249 3 gle<
% g1 T4t 2l

AITAHTA F o0 U Fiiee eeT3a g2 TaTd 33T STUAT ST S4+ &7 1 <, 3fi¥ &
TTYT T G <7

TIAH T4 gATHT T F U gex T v w&F &7 q3rg At gormelt § 3T
gy s fohT SITORr o wgur =T 3w aaiaeer sTteee Remagen F oA
T I AT TTHT ATIEET & Hia< g A1 ATl

IS gl [avhiesh SLaral & 97 Y& 0 S =10, ™ed RSt us qefem o3 §
[ERIESIEIRCH L

FIEAT AT TErAas FT AATIFR I F T ST qTT 1A R A 6 o0 vy
FATS(AT S&T %t STUs(T| SRl ATS AT S8 BT & YT & (o7 ST git| ATs T
FT AT LA START ATIHTE TRAF T [SHTe ara9Te & Afes geT Arfeul ohsed

FATSIAT TUTTEAT &l T G2 6 (o0 STIH Ui T HTEAT &I #hl SITUIAT qrieh a=es &l
TIRT ST Toh

BIET TUTSAT o FHT TRATAT ¥ @@ Hgel ofiT g Fofa § aey fwa & o
TATH WA ST T T&T 6l S AT 0

AL TTIAST & AT T&TF [T STTUIN ST gl AT 31 T2 gHLAT AT Tedl| afca® &9 9,
e faaae 1 a9 Taee YUITetl 1T SHaT &1 TET ST 96T &l

TTEAT HeATad Aeqa ROe oY "afea AAamms 951 % A& T qHIET a1
2 % orw 32 f SATE Tty gt AR 3w 50 Hiew & aray § o ST wewd
TATH ®T F T(&F T AT

TUHUHS AT AT T A QTGN % T B F AaT Figd & (o7 H9q
IEEERRERIRSIGIR A

FITAL TOTTAT




24

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

2.4.1

2.4.2

243

244
245
246
247
2.4.8

2.4.9

2.4.10
2.4.11

2.4.12

FigAT gurrert Terefte A1 RSTe sremw A1 HusaArEt a9 H9g 3T qEgrEE SURT SH
FiT, TAT Wigex, U9, SIORT YUt , s ST YUrrefl, Siaa e JieT Jurret,
THEsUUH Tied Aiiaers Aaeqahdrst & e gl A0l

FIAAT FT AT g AT () F aqaw =B, [t srqfd, s,
ffreqor, Ffters, SHTION Sfi¥ H=Tiora Rt ST

TIAT GLHAT TTERF G797 =B91eT & gafaa Fi€ S9 msuas800, a7 Arud1893 =T
AT FeI(T|

Fraee F forg et ©d gafaa w2F RS file asua6533 F Aq&d giil

ETST, I e 3T U< dlee G AUH FIE F ATET il

FIAAT TOTTAT § T qTT ZEATa<or &1 o o =& &7 TR 36T sroam)

IH X geX AT o 9 99 § g g+ A1

FIIALT TATT ARM F ATHA Fied IT =T | o€ F FH F FH AT IO o967 fFeaw
3T S A9 fEEdTe & forT YorTet i1 937d &9 & FHIFRTe 3 SFaread war Srom
THEAT g% Alad Hized AT YT TTEH AT Fe¥ AT THLUN Agd dd-sHat H U7 [HahTeT
T TTFLTT T

9 i 9o # qiehe § F=7 ST AR

O A ¥ Aqeo f29re U u¥ fRqa g 3fE% it AT gad a1 2129 & &l Hagid Jard
T STa

feft orte mfhe & a9+ & forw Ffuser IR 37 sot ST+ Faeer 39 & faada fRem &
EARRELIEAN

2.4.13 29T 3l¥ #9981 9T SEEHE HdF{ Fled & T=T AT )
2.4.14 T@vETd A7 e F o =@ 9o o1 Fiza g & o= J997 F8 & FFar o)

2.4.15

2.4.16
2.4.17

2.4.18

2.4.19

2.4.20

2.4.21

2.4.22

TR AT AT AT EEATALOT |ag T ITTRT TTAT JUITAT hT qTT ZEITAL FHiged | Al
T STTORTT SR e[ ¥ Toh JaT0 T&T9 &l STl &l

=t gizve 9% 9979 9T (AT 37 IF Tizre 9¥ Mae Y& 3 s

Y, =@ G AT S[F Hl TSI & ! TITH AT IAT2d FLed AT FTATHT TAfadi &
AT T F o0 ST § Fged ol S 9% TATH 9647 | 912e X &M 0 ST
T JUITAT & ATIL o S ITANT FF0 J1 a1er it yaer 3 Adyeror sxars o
T T =qaeT g

FITAT TOTAT T AT AT AT FTH FIA F ([T Uk TR STRLT S FHF=07 yorredt
T AT T AU T GATHT e & o 3 Fiaee qgriem aie=med Rafq 7 5,
SATH 3T foT o ForT Ieh qLeAT Sexais Ja oy ST

ATerHaT Tg ATHT F o o7 AT TSl U & H ITAH Ao e a7 Rt
TOTTET TATOA ol STTUIT AT TEUOT (HI=07 3% qaia<or Irieehe feemHaert & e %
T fF =T TR ATIEEt & HiaT g

FIAT TOTAT % Tt aR=Ta T vavama f&bge F o ooty 89 3w 9g9 gem &
STt

STET Ugd, Y@@ 3 TRATAT Ha9aT HAT AE@eTH I, dgf <ehi¥ Hl 91 AlSTs
JET T STU T




[9TT HI—ETe 4] T T TSI © T 25

2423  AEY oA degad R S gataa Sfaamms 65 F aeT @i qEE @
FTA o forT 32 it FATS AT FHT ATTRT ST STE9TE o 3177 I ehid § ugig &9
T s7fe T ATRul

2.5 SREZI

2.5.1 Tt ITFLT FH T FH AMSUH o A AT 65 IT et 60529 TF HITH & o{T o
FH FTH I AT

2.5.2 GAATE &3 § ITAN foh S arer aeft soaeiAe IUEr, SFeM aied, T\ e s
ey ZTeH GaTATE & AR F ATAT AS0H 5571 F JT=T gl

2.5.3 oY FIrT T AF-31F aTed o I ATSUHA-15848-1 3f¥ MEUTN-15848-2 =T fohelt
THFE HTHF o AL TSI T IS SAFLTHATAT o SATITAT F [oIT T THTT-T AT
EHEL

2.5.4 AT ATSAT § TAT AT ATSeT TegHed Y st ywTiora i

2.5.5 aft Scaste AgwE a7 Tad IcEst AT Torret (FEuaue) /e F fRartadert ®
FTET AT | S i

LT3
[T 6 3]

3.0 gfEed T TaEE YOSt (TS UHTH)

3.1 afvEaixr sEear Taee e, aierr, Fams Taard s [urar AT & 7reaT o
TTRIT ITHTOTT T STESAT ST FIIAT HATAT A2 FLeA o [oIT FSAT o0l ST LT
LT TUTAT T T HEALO T2 g

3.2 gR=

3.2.1 TUSMEUH FUFA IAW, EAFaHT sasaswarstt & AR GO A G5 &l TEH(d %
FER 99 Bra g1 AT, FUAT USEUH FEFAT § Meforiad =aaq fEewars &1
QITI (T ST FAAT TREAATCT AGEAT HIAFHH Hl Ag ATHT FAT ATRY o6 TETIT
T T Ategd SUIART & 0 Iug<w ads | =Bwreq, v, [Eir, enEr, g9,
Adrer, 9 iR TEeErd AT AT g el FuAr afEdid seedr wEad §
e gET =R,

(F) IRATOT ATHEST & LT I FIARH § A 0l ST ATAT TEAT AT Fl L &
EEIECERY

(@) wIA F FHATET & [T w@EE w7 F o sefEd w7 s R
TEIETT F AFLTHRAT I HH F2 |

() TEEE HIF FHAL AT g o STHT i @S gl TAT g AT o [I=07 gy a8
AT F2d & o ITHLT T @erelt T TEATSA T FHTLT 7 a7

() TeemfAgen, fRemea SSRfAFRAT womst, @ny #rE, et o faforgarsti &1 aree
ey

(%) 7g gt w2 & wgrdr w3 B vardun sfafafan w1 #e  forg s wd=rd
W 2 ST T Ahafateai & o Sugeh Tt O 37! 984 2|

(F) TSAEUH T(ATATEAT F FAT (TG T TEH TATH TAT AT THAT GLEAT ST A
T @l Higd 7T STANTHRATSAT H Terdw TETRT ATHHET TaE Fe & o
AT TEATAS MY 77T awie aaTy ¥




26

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

3.3
3.3.1

e & e

AT Frateaa gafea 39 i UF Fores TRaT e S T d F3 | 98g
T & o0 TSAEUH & FONE T T dgaiid & 8 Hafoa i et o s,
STat FE-Aeare d=red gegr fF Rreaer g 91Ul TeEud I&E Hue 6%
AT FEAT =T LTl FIANE UASUH g &l HIANE TASTH FTHHI AT TATAT F
AT AT ATRY T aREatdl i qear v fEraaiaar § avmae g9 &3 &
TITH FEA ATRU| FITE TARUH FTAFT H IIAHT0 37 Iavariae afew anfaer gEm
e

3.4 wAEUH S{rad =TF
3.4.1 graAifeh aRETixy SE<ar & Tae & ST ATAHF Tiafatet giae & sR=me =2 & W

3.4.2

ST 8, TASUR &l TATET F2d aTer i et e =on # 9% g™ A1feu i
TATSUR T TRETRT F SAT0T T F 210 A9 TF U1 A1 FIT ST ATRTN TAEUH &
Hetaa Tiatateat gEer & staq =% & &t =92 & aqeg gl argul Fama
aiEafRy Sftam=sh gega # Meteried B s,

(F) ORI T YT T ST ATelt ATaeT=harelt s TeaTioa #3)

(@) < S genfea ufEgrat § e oiw sre=ar &1 [ w2

(M) I Stadsre § IRETRET i J@Sar a9 ;3T

() AT % I g Aol HAAT 3T FARAATSAT T TAT TG T I75 31 L
TRETRT TEEAT TFLT Stad =99 =J0) # [AFEfeiad aHa gET 9ra,

AHAT AT ST FIEL] e Repfirarfii
> R > fEEE | e
\ )
|
gt RSTEA & ATeaw § e
3.4.3 AT fahE o ATeAH & ATHATT

(F) BTATTR TR STESAT T a4 el e & Saq = & qarad 920 9%

Haq grar g, o [ siaw 9% & et =< # e S =R Seer
TATEUH FTAHH T T TATT T2 fAshed I+ % o srqerem, e siie fRsmes
FIOT H AFEL] FT FOH T=@T ITART FhAT SATAT 8 ST @At A 3 Sefl hr
FAATT TOT AT A0 Y sraeTehar F1 F7 w2 W A gt =2 f W F
ary, vsmsuw Rrgia siv e aedidr BfREe S smiear #1 auEe w12d @ (S
fator it arnft s Fe =99) Fr Aega SRt £ e & ago enfeg G

ST AR ;30
(i) =araTtas =7 § qeiera e Rt giae & staq =56 & arg-ary a7e & 9200

H sqiHfaa qear g it Sl AR 3T JEArdt Jo H AqiHiad q2er |
GEIECRIRIEERE DRI FRIR DI i DE R e e D i o]




[9TT HI—ETe 4] T T TSI © T 27

(i) TSR FTAFH ATLTHRATHA T TATIAT| 7S AT F=Afaa Faem s it araaias
FIRT 9T T ST ATeAT SATAAFRATAT I TILATUT FLel T TG =T T80T T0AT
feSTes Y ¢®ad & Ugd g1 =9 Yigre 9 ATATATeat § T¥ed % uarsun g
A S TT-Tq 8T FTAFH TEATAS IATAT AT &, THF TG AheAhT (ArTarsh S
T N FIT T 9! T [Hr #F 9t &1 =599 By SEr [reu Gega
TSNTRIAT Y q=ea | Ugd UASUR FIHHH il TA9TRATA H T war

ST AR
3.4.4 wraw RBeme

@) (i) SFaT fRuTe % S st qrer aere AR qear it o fEw S @
FTRT| THRAT BT & S0 siafied qeaT & gataa Srrfas [ gaers arnft g=
T FY FLA, THIT STHLIT T 7L a4 {7 afvaer Fafaat & ada g=re #37 F e
T T2 Bd 81 LT & o Ageayol STRTr F T H TgAT ST a7l STHTIT LL&3ATAT SR AT
aehre § SoaT ggcaqul 14 F § qe9 gl

(i) 7B5rreT & f@=eiaar - Tear TS &1 gegr aREa & Fraadiaar 92 T
TATT 9 HhaT gl RS =120 v yrartias saaw g S Gt gierem g afwatwm=t
H Aeggeigar & o "WAAa" BT ST g1 wedT F a7E, Y= 990 6 9,
TAEUR T Tl (a1 Rome it §fera wed 9¥ Hiad g giedT & UF 917
T B9 6 dT8 [SStred =20 § giaem gufdt #§ waq [ior feraasadr § g +
FATAT ATARR ATH BT TRl B

(i) 725772 & T3 & . ITHAT GLAT § HATed s [SSTTe Hehl il TSUH FEAFH %
HTaT qLAT-AEA@IUT ITFL o & § TZAMT 3 V&t Bham S[Towm| 39 9% 7 Fae
TR T=T FeAT T TR AT FH FA 6 (10 T AT SITUAT, Tfodh RATAT AR 7
faehTe & T3 3T 19" Ageaqul 1 F & [orT {7 92T o ST

(iv) 7oS7e Jerae: FAAT T S U1 fSSTe TEqrast aaTusil sl T@@rd Hil|
TH ST o ST T ITTRT TOERAT ST Fwor 2, 919 S97e 30 Tavard
TRt F1 A #3d, gEadgret & 9 & 9Raad & yeud & fom, i
ST T ST IS il [T T@v@ra wed a9T wHar i EAweara
T 3 FA AT T o TATSUH AT w7 q999 3 F forw fhar sar

(@) @ire & [y
(i) Sttt @i i AEtr e =% =F20T % S Uereuy,

() Tt = &F gt siw g g=me gegr gRtaa #1 F o
TTRAT 3T IHE S[ET Rt S & R i T g,

(1) e F7 [T =7 q€0F § F3 S7 @Ie o9, G 37 o0 T3 & S0
qRETRT FAEESAT % Taed & T Brea At & ag=7 2Tl

(i) @Ot Fg gt FE o, ST, FEar o7 ggEe giegrst aea, dfaw
w7 ¥ g @97, suge Remea AfAdet & ©F a3 & a9&7 & o7 #7471
TRt i SITHFRT T 3] a9E | Fortaq & m g & =0 =91

TN F forw aoTEt =9 39T R 97 w96 Fuetr fAgtar g yee G

o f3STe 3T fAEior yoree #1990 WAy gEaras a9 | fAeterfea

TS AT ATRU:

(I) S 3T MY FohT T SN o srarers HLreAoT, qieor a1 t@ad
F foru fAmtar & Rz




28 THE GAZETTE OF INDIA : EXTRAORDINARY [PART 11l—SEC.4]
(1) 3= sirf=rer & |y =Bsreq, [mion, e siv afeqor o q@6taq #ie,
ATt o Aforearst & adft A=
() FHTertHT

()

(%)

(i) Foreft sferer 3w o Sfvamr =9 o wtrert=r = # sifaw qard sfafafemt v arfee
T strar g o sttaefen qgfaem § afads #= & foro qafafia ar safaa
gfEafr orfaer grat 81wt § 7 Feaer |Aifas aREaRy (FEred ST i
FET Aigd) dfcd HATAT 3T TELET HHIT ST qaem voad e forfad
gferamd off et 2t 21
(ii) FETETERT =0T AT UF AT, EETRT STwT g SEH $g "G aiee

" g1 AR & aThh g gietira 2 o F 99 3w AR g, it g, Jifea
RT=T & =T &, ST THhAT § &RT 9 | 928 3% | H1H FC @l 8 (9
o ATee qEeaT SorTferat it FTerwar), FHrerET TRt § IR F Telw
gR=Te "t & o, e i o wea ¥ o SR aEet
S TTRATSAl % T T T Tehiehd STIART AT g1 aREgfxy a1 aREqRr &
g & "aterd asft Rt st swort #r @ w5 F o duedt -
AT F gl AT FHIEAT (Froauas) F o s=-g=t Ewta w0

(i) 7R=7er 7T FH1em: TRt IRt § gavars araiRET 1 oTHe #3 § 98
AESAT o Hal 0l TgATT I 6 SATqH Aqa) § § Tah TATAT AT THIEAT 6
F AT g, e si-Ferésra qear geter (fuaude) & &9 § ot SE7 Srar
2l
eqTioT fRemfReell #1 3 FAT 3T I8 N[ FAT, TAF =F007 H AT
TATAT T [SSTeT FEAT:

Tt g ST IREd STHIO il FE@SAT &l a9 TET 3T JF ITH
fafager 1 9o F471 UH aREad, S g AfHeer i 3tea T8l w4 §, A
THEAET TORATS o dgd SAqHIad (AT ST

gt ffeures seag:

(i)

(ii)

(i)

Rty AeuTes yagw F fore Ut T wwT FERET w1 Areul FEET § 9w
=L oA B AU ST Amior § qfiwafxy & @ Sfaw =56 &7 7R #7d 2
F FLO H A =32, YEge =37, Heured =J9r e R aREair w1 geaied
LT QA EET ATRU| T =L T HAAIA UTh gqd I qT a49747 8, e
TROTHET=T 7g ATHT AT § T qaicpte FAAIaar g9 HI9E &l

e = =8 9or ®, qfEafRy st i ey 9 T 9% S a9 6 9T
Tt T T g1 et 9 A gt €, Aweraret &1 S ud g9 $i)
T FAReareli & 7 Fed & (o0 TRETRT 9 FT7 Fa7 ST 8, 9% 01 dhiwa har
SITaT 81 fAfore Tyt ST T 9Y et grat g o fEraa T sratha
AAT (ARHUH), ARAdr AT UF TA9E @HU (THUASU), SGH SrETed
fAeror (reeftens), qee STRTOr YUl Sftae W Teed (THUSHUH), AEAr,
TS, THUS 3T AT (2 oor omfier gl

e AL TH AT H ERE T F ASTYE T STANT TIRETIT a9 il &7 SATarar
T AN 0 ATAT HATOH TATSAT T FHET FT F arg-91F G897 % a1 qhiqHq
TATA T AT FIA AT HIATGT FT TIGT FIA 6 [0 67T AT 1 TIFLT F207 §
e AT %, FIAAT oaTee Jorrtert s ot fFerasT (Ffrom), ot




[T [—=e 4]

AT T TOT9H ; STETETIOT 29

3.4.5

TR, TThAT SAETE Y SSTAITAT Jorredt (TA: Rsree srqeramsi & form) & fax
TRy HEAITT T AN T 6 o0 Ageaqol w13 artHe 2|

(iv) eares = = =wor ®, Rl aREuir & SmEErEE 9 & fow st
Toref At STE ST 81 T § JHE o Ar-ary aREaiRy 9% it S aret Ry
AT TArATEAt arfHe T ARl TH L0 H AT H&A1 & [ =ear i
featf & aformdt wfafafamt & yoras & o &=t w7 =iz

(V) HEATEHRT FLOT; FHOAT R GHT F AT TETRT & FOITEe $i TOadl & i &
forw aferaT &1 W] AT ATRU qeaiwa & TROmHT #T @A #3 e F=2on #i1
e FA o (10 TIATRAT oY TRIien & €9 § w1 FeAT A1g0 qlieh HiaL a1
F HTEAH F AT d TOTAAT 4TS ST 8|

(P) et giergT % Sfaq =6 F IR=ea 9907 & W IRE9Ry sSEEar & Taead §
et ageg et gi:

(i) F0F sE=ar FEAFA K THAT ITHT & [AEaw s@ear gEtad wr

AR ITLH H1A THHATe, ATt S Tl F7 ITTNT AT ST 4110,
ST 29 3297 & U T Fre ST qomel F AT 9" 3ugh "Il Srdl gl
T TESAT FHTUAHH 6 Hehl H MEIrad ATHA gET ATR0;

(I) IR ST T &t qga U astiwer, e ug adren, Ade
FHIAAT AT TIAAT, AT v [ g, wEEE g @
e, 9eor & IR i T FId & 70 AEEE i ST, T
T TELETE o TROTHET 7 Tore, 3 f[atar £ Rrerfen =1 o)

(1) T ITHOT BT & FaTed a1 & TATad A7 A1 AT qrih
T ST TATA T TATAT FEA o [T FIE 3{T ATAHRT T T2A
T ST Tohl

(Il) ST JorTet T I8 IS 6T STusft foF STshaer ATear-amd $iiY | die
T T AT SSOTAFTT TATSAT AT SATATAT H2aAT g ;30T

(IV) T, AT IT FAT3 F AqE BT o [ Suweor 7 o3 @
STAN | &l 3, 98 Faiia =iv vyt B S =aee & sasw
et advs o e, Tavara, e, Trev 7 §=91ad w1 @l 2

(@) TEaTETE TiHAT:

() TEETd FEARAT T ATIAT FT GHIAT T FHT AMGY T Tg q@ & U
T fohaT ST AR T & 791 UH & § Sei 9% S189 1@e@rd & ITANT 9d
T2 IF AEEAT FEFH & a9 eI &7 F [Haa T A& @@ & o
[ERIBSISIES

(i) TETETE TERAT &7 TEXETE & T3 (% 92 o7 e-Rafaa s i goreft) &
g H AT TE T THTETT FIAT AT120, Tg Heifa Fr g fF Foare

ATATIT AT AFATIA AT ATRY, FFwi &1 a1 Fhar st =13, =re *
AT ATHSTET AT AT, FAT ht AT Jorrett, @ @Fawor, o8 w3 i3
T 5% T F2|

(iii) Tarfere vavam sfafatest & fow e qear ST &1 39 Faia T
ST AR

(iv) T, ST sie TRt &t afvarfoa B ST =)



30

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(v) Fef ST ST o AT Haedl T2 wor F RFTSt il &419 § T@T 1 A0l
(vi) Tt T wtwarst i AfEea srfeea frar ST =tz
() FRGeror s gdreror 3 g

(i)
(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

(xii)

it ST 97 R U seas AT i averor i st T S

T @A AT TEETT FEAFT H O FA & forg giRaT ST, e,
SYFLOT T AT qATE ATHT AT

Torge H fAdreror am gdveqor Y fafSr, ALreror sfiv qdveqor ¥ arer s7f<e FT A1,
ITHLT T FH HEAT AT 31T TgATThat fore 9% fALrerr sie qdveqor fopar w1 o,
fferor @1 faawor a7 BFe o aferor e fAferor a1 oherr F gt anfae
T ST =TT

e et # ferfea Adveror i adveror s grm Adreror & Repreafia siw
I ITETERT ST 0 T 6 I, TTIAT | 04, ST 6 qre-971) =afad
TATAT ST g

STHRLUT AT AT T 6 Sar-qa [Feor § g7 gafaq Reret it s
TS g aTfeh Ig gATea B ST @ & [Eior o oo & e asft
T ST ST ATERI HIE T FHAAT TATA 6 SATHL 6l T3 3

qrEfo, 99, #EY, disd, AT sa-atee Sl e "96r ¥ 9rge AT
TALTeA0T 3 AT | ST29 Af2d RUw sfiT WLt ITHL0T AT sTE=ar o grf|

Tt HATHRTNT A | sregmrae, IRATRE ST THNTRS e STHTT
AETAAT-ITH T-FEATIRT ateror "igq 3o Rdeqr anfaer grm

A3 ATF Ao AL IuHLor &t TE=aT, At Rt FT Srher=T e ST AT
STa &7 ST @RI & o0 /2T & 919 % A1ead ¥ Frae 3w Fyiid &3 &
for T sroem)

TALTeror O 3T FTIFHH AT HISET AT SAUTerd ST qrae AT A& fafaai
% T THATT 1 FATAAT S TROTH % A& 92 a2 Fowar srosm =veor #
FUTrT AT, ASUH, THT ATSHALT AT UET ATATA FT QT FT & o7
ST T TART 3T FwITeaad ortHe R e srgir SeAmer &% TuET
AT FifATaF: AEeTharelt & AquTad & AL 9 TT 0 AT AT Fl
STTEA-STIHFaT arer Rerr & Areqw & geie o7 s =9« 9% 7
3 % T gama-Th ITEOn & o Srieae-srariRa M (SIEtrs) wTwT
FT fam, FATaI ST @x@rd FeAT AT Ul

Adreor T A o Mans @rEE & aregq § g0 a1 SURI 6l
FEEAT I FAL HIT| AT SATEIOT ASTH FIT (AHTEE ST il ST

TALTeroT e ATer srfersa =afh AT ST AAAET gl TRAAT 3T AT TT FLeA
F foro srutera aes s g a¥ 3o Sraan

Tqsft ITHLIT 3T AZTAF ITF, HEeq-370@ Arzeq 9 Tohel TUAHT (SHET AT
gn), g, gefim Mt yoredt, s A 99w, e SeeEr sreew
ALTeror alreror TreET, AT fAfaEen, F1 BfRcen F oS ™ FE™T 9irer
e Ao & N gl FEQEr A hEedl TEIHd T w AT AT
ATt & srferpa sfafatert gy s f&as & <@ s

TATIAT & Tgo THT SEEHE STLTTRA il FATTIT FhAT ST 2




[9TT HI—ETe 4] T T TSI © T 31

(xiv)  THHTSITHT | Tgel T e 3T HATEA R TcHE G0 6T ST

(xv) TSR TATIH AT HATLAS FTATCHE TLETT 90 TS o I AT TR | 90F el
T I8 SHATSE AT SITUATT

(xvi) Ao § arRft F @aa g gariad st i ag=e s Swer 9F i agae
T % forT IUerew fAEreror T AT STaATET o R

(xvii)  TAEreror & waa FaT F forw fheay g SUsor i ursfier &t aqame witas fufa
T JATH ATHA ZTI

(xviii) TESIT= FIe AT AFFT F AT TAT FAT % o0 e w1 Feiwor =29 % oo
HeTe § HHT, AT STAET SHT THTT o ST THEATT AT HIHAT FHT AT AT SATTITI
T ITFIOT ST IS T ATH AFLTHATAT H T FeA § fawet w@a 8, ar
Ire [S9TEA FIE % AT F&AT STUAT T HLFAT Sl SATUIT, ST Ahieqsh €9 & T97
AT gq S9q (ther® T # for R ST JohaT &

(xix) T AT ST IEdT Hd ATHF ST AH ST ZIT|

(XX) AT IS H FHTH FLA ATl STHRLUN 0 GEH HLAAT ST AT AT e qedishe

(suerT) TRt STTUATT 1T 3 Ig ATTHTT SITEH o FHIT &7 6 SAAFHAT 6 AT 2

(xxi)

(xxii)

(xxiii)

(xxiv)

(xxv)

(xxvi)

(xxvii)

Areror Rt sl ST sfag™ & Feorae AEreT siT Jeras &1 fAeares far
ST

Ao FEwE S qER [ Yortedi, Ser aR[ @l, 6 weraeiear &1
HATHT FLAT AT

ALTerr  7g oTtHe g T F9ft 917 S S are i qure T RS & oqE
eI fohT T 8, o forelt T fo=rer ot s oY siqaitea T @ g

aft gEaras S [ g, Futar B sic gafea Bwarst F ade
JHTOT-T I T T TA70 TG SITUI T IAHT qTeAT 0 FT S0

Ao Fdwa § Aqaieq Jhrnl A sraeawars & SAqEq qorar
ATATEA ATSHAT T THHIT ATAEE T THIEAT AT AT

ATeror ® fa=ra sonforat v emfaer o STosm, S|eht sreear, At g,
T, e T AT, HATTSH LT U] ST THT THTL T 37T JUITTera T
£ fsgaeigar &t s= Y AT

e & BT & Y& &y 0 [T qear Se3at®, Saraaei= aestsH
(STEET) T FATIT ATHS BRI

(xxviii) TRLTeror # =g orrtaer R 3 a9t SUAET ITHL YUITEAT ASeE, g el q1av

(xxix)

(xxx)

(xxxi)

7 TEGHE TAT F THAM T2 AT e Rafq #§ =t ST &1 ot srarashreti=
eI ATed (SUHSTAT) ¥ TFqUex AFhe F qa AT 90T a9 $r Fofa #
RET=T % g9 o9 Fifed F1F w1 FT F 0 9=E g9 q4ayg & o

FTATHE a7 el

TALTeror 5 3 7 9T T, A GRAAT ST ARALTHT TOTeAT 3T HHAG STHLOI hl
FESAT 3T TATARTILAT QT ZIiT|

ffreror sruTaeRTet Rarfaat & S goeht samasfierar & forw saraertefi= 591
JUITAT T FaT FH T

HEAAT i G Rafadt, gael dit qga 3 #iY 91% § A aema 3ar




32

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(%)

()

T HIAAT Hf F@EAT, *IRAT Sl T EAET F & O @arg & geaisd
F forT sty e AT, WA T TEITd SRt ST S a1 AT (A e
TR saare 9% FBhar S e & qt |§ 397 [aer anfie ger
T, S TASTET S Fhie il qTohRd &7 STehele el o o0 fRaTse guw e,
Fohle Al TEEAT HT SHAT HLeA 6 (o0 JUATTET, Fohie H HEHLT il TgTs HT
AFAT FA o (NT FTATHT T, FFAL Fohld il TS FT AT FLA & o0
FAL HIeT TEEA, STGT T T AT FETHIU T o TIhT S0 hl FHATEAT
¥ TEATT FLA o o qLreqvy, e it ST qTeha T SATheAT Fied o (o[0T 3TH T
qLreAr, TTU= |9, 9othe THYUT, FAEE AT ST THRTTHAT T ST Fehie
#FY ITETEAT &7 AT e & (o0 EETd T Te0r 39k oATaT, HeadTcHh
TEATT i & foIT Segraiee lers TIeq 3T §v=T | 99 &l 479 & o
T 9 T HXAATHF AT AT FA o (o0 T ST ARl

TECETT % T8 ITFHLIT THTT FLA FT HIHEE:

(i)

(ii)

(iii)
(iv)

(v)

STFIT ST T@XEE & o0 a7 § a1gL & MU &, Sve Srd GLev ¥ Io@ %
% o forar ST = TR

zorfue feemfReern, fewme SshfRafior s, Autar i e, sefoa shea
ST a=Tas feufaat T eaT9 § Tad gu aireor qRorHT i S H F HIEE
Tl Avg & g R ST =R

T o o T o= & 9e1| =t g SqAied AT ST ARl

ST T FHIHAT ST TR HHAT T qEL 6, g AN ITIRT FLd T Tgol S
Tt SO = qeierd H=rerd giAtard e % for aehfeas I F &y e
TET STUTT ¥ 980T U< 3 fha Siroam|

ITHLUT HIIA AT o 7 3= FiE @1 M7 AT

TSy FOreAur Y fAeuTee sreara

(i)

T TATET IRERT STEEAT Taed FHEH T Hged ol qew Radl H I g,
5 wfreror sfiw Aoares srama g ar o srar 810 St 97 getaa w w
o wtreqor B U wrdww A o wraitead w00 3 e T i Tereud
AT T [T oY AoITee Y ol TS UH Al &l A4 1F A[SAT 6 HF TTGU 6
Ty I ST Faqq =7 7 [oarfad B STe sraiq /aeaa Jiedt w i w7 wT |
e farRaarsti it THT 3T agd FH o TEhdl gl TAT FEGA 0l dATdT Gt
T o forw wfereqr & Meferted qedet 72 o= o st =Ry, sraie:-

() T SRRl TT9AETT

(1) =rerer AT AT GeATHeT

(M) 7 S FqATT FHATRAT 6 forg gfveror

(IV)  wfsveror garasfierar 1 T 3iT e

(V) ST, STET AT &

(VI) = T2 3T Tt qiereqor

(VII)  STIeAT Tae 11931 ST T@@Td H1d T aTel Aqel & forq Siereqo|
(VIIl)  Fehetieht et 3 form srfererom;sie

(IX) T sfiT RreraTa




[9TT HI—ETe 4] T T TSI © T 33
Y4
[fafA 6 34]
4.0 ZerfeFgeReT JoTTedt
4.1 fevire frgia

411

412

413

414

415

416

417

418

419

4110

oSt o ITHLON ST GOl T 999 36 3297 & [0 e, geaar, eaaeiadr,
TELETE, 4T A & 2 o [y wiasy F A, s oSy, w=wtawor F oo
IhAT, sfer o= o7 foeer @ar sfagm * |1y Swraan gy HEtEa B s

o "eamae 7 RSrea i Seiifaatiar wafua #re, fafader, eafa Sshfaatior gomsi
ATETE ENIT SlIY T FITATF SAFeTHATAN AT ST (FIHT HT TR FHSM

e TR S grRit s yrEfE AR, e ofie i afesar f&fersar @
AIATAT FT TAT FHIE AT AR & AA AR qeaor (T ff "erras qi2q) #1 aaq
ER sl

Tt FEeE SUHIer, YTt ST Sl TITIAT AaeqHhaqar are afaat & qgq
AT % forw fesmes &t srosh

Tt ITFIT ST ATRAT IO Fwfead § T ATara<or § RRreARr ofiT | T g9
# faforeg Far Rufaat § g=re % fore soer g

ST oiiv e Fer 1 Wl F af daaafier soeias oes S9 aft-deaes ST,
TSR, AN Todei=E ST #9R % fou we fr fegudmar gwmm g
ATATIE O AT AT FaaRET Fer qead: dHard 9 F garare a7 ardrdgierd gl
AT

Jet T FH | FH 3T TISEE 9G] H AR T AUl gIAT(h, e AT ATecAerd i
TIFAAT STHLIT F HATAT Tl TATAT Al H

FIATAT it Fe7 AT T J9T0 @ &0 Af=em 9 F garer 1 ardrgrod
T AR

farega Srt2iT o (a7 forepa Tfaerershar) oY et e TUET (T ardi Srareshdr) %
JATSIA o ToIT &3 o 27 &7 SUFRT FohAT STuar|

SRl AT & @AY Tl JEehT [SUT HIHT o AT AR he [T STTORTT T &7 o T Jaeamen
BT 3T T (0T 1 (M TS0 5572 H Z2TT0 7T faerHaert o ST (o STTORT 3T @aee e &=t
o ToT SURROTT 7 =14 SMEUH 16724 7T s T 60079-14 3 SITE T ST

4.2 Ut FiT wILET

421

o Foraor SOTTett T SIS ST ATSAT TOITEAT ¥ THE &l TATAT e aTel THT Fqrierd
Fat 9¥ =™ Fed gu RSre fhar Sruam S g it siraedsh Miawar, =9 v
AAATI, ITAsY ToISTedT BAT & A 6 FFaaeadr, $ 9 &Y ARG 9T F:T
Tehgor| far=ra yorett 3 fRemea § Mferfed IRmms 4.2.2 | 4.2 7% arfee gi:

422 At s | gt g9 & giagr & oo e gt % Reea § Aetafea

AT FIT ; ST~

(F) e feafaat

(@) e & e

(@ =T i fFe et fAar yorrett 3T uewer Arew st
(&) =weAr, dmTeer AT [EEr




34

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

423

424

425

426

427

428

429
4.3
4.3.1

(3) AT HEEeE % o safEede geaveee e
(@)  zAfFEEwe I e

()  TRTET SAEEAT JOITAT

CIE IR LI

() e fosTeT & qReT Jorer

()  TAEATE & & T St ST
()  =ifafes ot

(3)  FAA HT AN

()  ATUTAHRTAT TAL TR

(®)  fasTelt sorrett sremraw

("T) AT A ErE 2 o

(@) 24drce, 230102, 415372 TET ATITAS TUITAT; 37T
(@) THOH ST T AT AHR

FATT TOTATL- el & TS Higd AT T THIA F HUL AT TET T AT TA O 6
HTETH & &ieT|

e it 12 e worett giarem Feaferfaa sam F:3ft ;e -
AT 3T STTINT

FHIHAT 3T ITFLOM & forT gear

EEIEIEINECLEIR T

A\t T ag=

FATAT Tg=

FATH AN STTeH

[ERIDEIRCINCHE EY

TEIETE H SATET ST HATA § ArEt

Reres A ¥ <o sfiw wfesy & faeame o gones ¥ forg afadat &1 a3ty sraam
(ST STAATET AT A7 Siafeer ITaem=i & &7 #)

adft e s f wEforg qre siv sEATes RerEs yoret ar st e
STHRLUN o ATEIH | IO TOTAT 1 TIF FLATI

RAre Fgre o MR gaemd 997 o= gome it S aret SOt & 91 agieq
STHRLUI T LI G|

aft TS ST U=l Fied oI &7 S & (FAT2T) ATAATHI T AT Fi |
ITHRTT FT SATAFad Teeqe gRad= gar
[ERGRUICICEZRE]

TA=IT TOTTEAT Sreda 3T oAt RoRTeA i 3 49 TEEsr §a=1 & giagrst § a4t Fea
FrEgTalt siT STFRIOI o FI9 AT AHT FT TAIOT FLA 6 (10T H ATUIHN T3 |

939 3493334 3




[ATT H—=TE 4] T =T TSI STHTETI0 35
T onTfrer 2T TR, SR g A wge e 9 & difta T g =l
FATT :-
(F) HE i g far ar fage
(@) WIS YATE, TAAT TUET 3T T2 HIET [EATAT AT
(M) T 3T e dlees § frae
(=) = aféw v aaeag
(F) amsfE
(F)  TRTST STEET T
(@)  TorTelT |¥eqvr seaae (YT AT o e S=arey i qeaT)
(¥)  erforr Rorar sreaa=
(F) I Tagfs T ater TRaad sreaaT
(N e AT FeFa=T (I 97T 3)
()  oTiF T TeqTqT; 30T
(®) IS AeqaT (T Aa9TF )|

4.4 TorsTett it g

4.4.1 7= fasreft = ST qorrett:

()

& T AT hived fasteft 3carad a7 fre fEasreft &t srqfd a1 291 &1 §23019 gl
ST TAa<or Ot &7 diedst &< S35 3T, Hafad R g & sl §37 9%
qREeTd T AT & AT 9 T AT STOAT| TASR Fa=ere il §&dT ST TreH1a
fastett fEaeor A 9ar & g 9% ST ST 997 gArad RAfadt & dga Tear
AR 3 e 9¥ |7 ==t gimm

442  TIF ATIATAHRTAT TSt =T ST Jorierat

(%)

(=)

A giaw #T awear & Rafa #§ qRiem aessT & ow g9 & § srurdsre"
THRTLT STAEAT AT Ageaqul "qaralt H T[T FA 6 (70 qaeeed § sraraaia =
RAARIAT T SATATTHRTATT ToISTetl T ATY( &I T SATTI

TthaT RS & 3 gavATs (S I1 qLaT aHiaATs & e 9 Hged T,
FTTaRTe I AT AT 9T et G srovm S i ar o el e
TR=ro7 ey, FEwEA ST F=TT 9N o forw ATsfET Ted F wreaw ¥ ST §e 4 a6-
T TETA TRAT SITURIT| SAraTaeRTente farsteft il g e o forT Sisft & Y& &0
ST

4.5 TasreAT feaeor
451 9HT

(%)

(=)

frpreafiat siv 9 wafET 9=t i gyt F wofEewa e fr R i
AT o forT U e g AT AT ST o |1 AT, w9-5F 7 ST '@ 9y
TS T Fohe 9T

gT (F) § garda Afafsarst w1 IuanT e, FaaiRae i oot v &t s
IYFXOTT T T 3T HEAT T AT F o o0 FFFam o) qaqae Fa=are
TH T ¥ 9T L | Fatha i st




36

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

()

stet srfafera ==e Jorrelt e &t ST 8, TE SEwHT I THEET R GCITE
4,51 % gz () § fafafdse % sEme Y= o smom

4.5.2 H&F At @A

(%)

(@)

Tasft AT (SE WSTOT & Y |697) FT AEeTahdl 7 T F & (o0 9722 9¢ UH
TI-FEI FATAT STUIT

TH THH TAF a9 @ "F T "G H F qrgr ATt fosrett i srgha & |
e T ST =R st ved Ra=mare s fEET 7 e F o 100%
AT &T/dT F AT 27 TAFRHL Y UF TE-F1SI et 9% A= AT s

4.6 Ta-re9 fewmea

4.6.1 ¥MHETT

(%)
(@)

()

(%)

()

(=)

(=)

(%)

TE-E9 T FLIerd & | fIT GaALATh & o I &qaq gl

-E9F A RAARAT F&T ATATIR(AT AT FATAIH BT ATRT AT THH hael
TFERT ST T % o7 Fae §eT & |79 died Uer Fa=naT & STANT f At o
Tl S T ATTHA FT| THEHT FeT Had ITagFd RAa I Fel 6 a1 AL 6
foFT UsFer FAIT 21T BT ATRU| UHEHTHT FHLE T 69T < AEIE 6 I &qC T
1500 TH. TH. FU< g

Tt ey A i AI-L29T FHT F2LT 39 ok 1T Fao JoAL F {1 off w2 Far
STT |haT gl

2 TAAT H, YT qa-v299 WG &7 U2 Fq¢ F FAL ISTIT SATUIAT 3T qay-weorT
I o A= o T T ITTNT Fdel & T o o0 FoRAT SO |Je-229r 9
#T qeud: 2 Hiet &l qAaq SATs gl Faed Ha< HT Fel IT-HSH € F FH T
FH 300 TH. TH. HUT Z0MT| FaARET Fef ATqTahierd a1 ATiay AT g 6 T
T LA T ATea Fraae arg daaaefie fEea Susr ofiT 99 &1 T a1
AT & oI T a9 T ST A0l a9t qa-22at (60 Hiex & stfers 6t
FaTe) ® o wrateat g, Tget TS Iate & o, gadt amm 99 & o
T et AraTaTe et % o STl straews w3 Susenr wafeay
T SIIST AT AHaT gl AF-F29[ § U ATATAHRTATT ILATSAT AT FTg il ST G

FTAT RN
TERIET o A< F gL STHRHT FIST JFHT HT SO gq TAF SERHT o H I
FeT TR AT SO 3T 9T TTEHT Gl TR HT R

TI-F29 T T AT TT FSVRT TOTAT 3T 3T T 7 TAqT 9 6 Fohel o6
T g 9T foq Fafh dedt Fer F i@y & we¥ oY 1.0 Hex &t A TF 6
FET U I7 AT IiardT qraATHE AT R AT TRt ol gl
EHEL

Fh =0 | sgfamae, Raceswen, wisriee 9 ST ST TR F 9w SuTRCon Y
-2, smEareet, f3 yare T TqRer R IR, vEeEE g dlewuue a1
THUHTE S Y9 6l AT g, a7 e & forw utarst & et w1
ERRICEAERIRE T

-T2 | FITATIF ALTFATA AL ATHMHT ITHLT, TrAfHaw F=frear
T ST AT GLEAT TR 2| SAALTF Aleesl LT & He T TAS FaaRaT
AT 9T F AT T&E 00 STON 3T IR ATeesT e AEeS FT ITAN




[T [—=e 4]

AT T TOT9H ; STETETIOT 37

()

A3ee R Faafiaw o 9« % forw fram s =nfeu siei svera #e yeme 981
T ST TeRaT 2

TI-FEI AT FT ATHT SERAL, AT i Fufes 39 adt Suwon &7
TG % forT gMT AR Fa-F9 T AR {120 % fRaraeet  STqame STHT
& &= 9T AT e @ & forg grm

4.6.2 ITEERHET T AAIE

T | AL TEHHT HI-E4F HaT H 9 g § I &< 9 AT ZH0 37 9 I<h g T
T SITURT ST SIS UH & AT Taieud gid % AT dd Jra ared T 7 5[ g 3T
Tg TAFIET T % I AT SR STET IS 3T AT g7 AT T, Hrawaia Y& &0

ST

4.7 FATATE &

471 GAETE A7 § @@ SUROT 999

(%)

(@)

()

4.8 IqHIT

fasTelt & SUFTOT ATATT HIE: 16724 AT AreHT 60079 AT 14 - GALATE &1 F
T STt o ST o =F9 6 {7 ATiEiTaT, it =99 SAraedahdral i T H
GaATE o # rriog ot et ¥ Suweer g smsud A ersser 4@
HETTETEEHT AT ArTeTRATAT T T AT, Srerhr o Forge gortert F fowreT ®
orT arere o Srar 2l

gawAT & & o adt GR STRw e uATEe, EE, aEien, o,
TAEUH I THUH AT THHLT T T USHT ZT27 A4 9 & for gamior e
SO 3T o &/ § o1 ST {61 ST 81 9t Taeft i ITHT0T % a1
AT ATTEHE AT AR Feefy i AraTad STHLOr M1 F o gaeATd &=t
H 1O STHIUN o orT T uHer stqata 9 T Srasm|

qiargT FEwor w1 ardT it =Ea SRed S8 67 918 Jiaargswar 1w &F=mw

FIA gU SAAFMT g H IARATT (AT FATAT IaAA) F wror &Fow f&Ha
ST AR T ATALAFHAT ATl &AL il TgaTd FIAT AT

481 =i, qrex [ dg (TaeT) 71 vt oaer e

()

(=)
()

(=)

(=)

(=)

Tre OATAA, MO, FEAl F FAFed e Fa=ae F 977 W@EE f 0
srfersra® TeeT giatara w % fore e fra smom)

fa=ae @ a3 ¥ 41, 4 3T Hile TF R

THTLT SAFEAT ST T TSt [ Aaqeor a1 SAqian AT ATl ST 37T AT &
FR(THT0T o ToIT ITIH g7 FSTaH Tvg, ST 6T SITHT €

ST TH TORAT AETRATSA T [@F9T &7 F dee Al a7 Srar g, a9 a®
T "X (AL a7 dieesl § RvEe F 919 o O IR9 T8t G
ST

aree freen e, e s gren fEia aRasar Gfacat F aqew
JITARTATT 9 ST (STAST) TUTSAT 3T AATqahtei w7 7 Fa=f=e =

THHHET % forT g1e arge R st

TTHRIHY TAFHAT T SIAERIET FT FH F FH Fog LT & ey qT A0 g arar
ATATTT T F 110% F ST L2 FRaT ST




38

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

4.8.2

4.8.3

48.4

(®)  HI=U RemAEer & SATAT Sexais S LT T&IT #f STus(T|
HLATHF e

(F) A TER F B 6 o0 rATHE el ST AEa® e, 9 212 T Hed qra7
e o7 Fufde e o sram

(@)  HTew, S92 e 3T o7 Hed ITHie THTSer S S0 SAuH & SIqae gl
e oSt A & aqamr fRemes e ST siw |dis S

@M 132 FET &Y IEE FUT i yurterat F forw wwer R i § s g i
FRT FroraTa ofF orrfaer g

e ST REfsgem giawnR, ATsien s

F)  adr e (et s fBawon) wir ST e & ar yaW T s qrfs
Tg T BT 9 T SERET HT qIOHE, TIIHE a9 6 SqaT AT |7 &
¥ 2Nl

(@) AFITFATIER T ITaT SEEHLT T AT A|A-ATE T AT (ATALIHT)
TR AT SITUATI ATSET STERIHT {5 THIY, TIT Fioe ATSe SAe gl

(M) ETHIE ITAHA & forT, e ST aHEt & AT SEERHT w1 STANT ATTAST T
T gle? & & H 92 Ai9-eN1gT A€ T Arqfd & fore G141 ST 96t 2

() 10 THAT FT FUT Fir T F Tt TR AT 2000 Ao & AfAF a9 Amar

T T T T AR 6 ATHAA § M0 3034 F ATATT STRTHT TUMAT 6 AT
T AT SoraeTd BT LT TUTEAT & |72 T FHaT STusT|

ATATARTATT SIoTed TS

(F)  AITAHRTATT ST HE TF U7 Fehol AU ST FASTeAT SIT9 9% Fq=Terd €9 &
IF T AT FIWT A€ TG & & (o0 Hre g I 7g o § 3qr-
FETT AT T § 77 T (S 7 v fieee et uw gae g2 e g f
EAT) | T[S ATFLTF EATAT STHLU, FATST [HFAT FeT o qTT TF g

(@) SHTAETAT SIS He § Tad: g g &1 TTa€TT g, A had degerd fea=
AT AT F TN SS9 AT Fh HLA & [0 qeT iy T (o =52) 5 F 10
T o AL o AT A TATH FIA & [T TA7H gHft, IS e d= gl

) SAYET HE F AaTAlE, 91 Gihe, T3 Fiee, IUSAT [AFaAdl, TEA-Ja¥
fherar & faars 7 qeaT T8 Al STuAt oY THH 7T S g0 SegHedd
TaTAl ATTHS BT

(&) S T AT TITIAT F N7 & FefiRor T SFeTFHAT Ael BT &, F9Td SIof e
I H ZATEI M| A T 9T AT | THT & T F4T 6 o7 J&+9 Fmar 1w
T TAY F T FT T W@ % [T TATH grar gl SISl e 9N F &< AT
T FATE AELTHATIAT o ol § TAEL F e arer Hared § A 98 &
TR fReragent FT AT F|

4.8.5 =gt At
A EIRLERIEI
(i) A Ereew =gga &t orf T s

() v e o § a9 dv-dgeree d=re aeget & i fBeE ewar #
SaY T AT e % form)




[T [—=e 4]

AT T TOT9H ; STETETIOT 39

4.8.6

() TTE g 9T @IE STHLIT 3T Hiehe il STl Fieel T AT FLeA 6
[RAUE IR
() fafers oRfEafaat § yoret 9% [R@rs 39 aT dlees &l AT FT &
o)
(ii) Tewer ST sorrelt = fafert & & U &7 [MatSra wed o -
() e, gea9 Fieest Jorrett (650 aTee dF) T 11 Fell T FUT 37 dlees
F foro 3 srfsfm)

() 3.3 % & 11 T gorret  forg wfadrer = sfaarem s
() SeT o TRmEd AT =geo ATSTET SawRiaT STt

(i) =TT B F s gra feed § FT S arer <ed AfHT YEeed ® gedt
Tl (U AAT-AToasT Fl HHT FA & [0 GATAT AFGEE B T FA 6 [0
AT JATAT &, FATG 7 e Fie HEed FIRRT Fe F F7 Toi 2[T AUl THH
AATAT, T T Ao AT LTEFT T A T Hiee Fie H TFH A qH HIHT
T, ST 312 e AT TUTAT % FIATHF 32 foraae g=rad & o ooty
g
(iv) T3 TF 74T @I 7 g, =gl ST THET T 12 Fie F1 FH a4 77 10%
qAd T F o T H F&49 g, S q7aq 10 Fhe T i3t o @@ e #ie
(100%) ErTTI
(&) Tre-srfT st
(i) F-APHT YT FOITINT T FHAT ATRT FAAR AT ATSE Fiee &
TRUTHEET T @Y dieest gl 99T &l
(i) <Tet e g (S8 & fAeaw aR=seTd Stet /is@Er gomelt # fe-srfsr
TUTSAT g) FT-TT JUITeAT & FIT I Fie STERIHT F STAN 6 g JF
THiee T AT AT 3T I G Tl AT FHLA AT TALTT R T Aedqeh il
faafed & \ar F FTT IAST ZIA ATAT VOIS FUTEfea amersh & dag #
FAATT STEHRIAL (FIET) T AR g Freed # oref wiee Fufadt & agq g
STET ATl ZEBIHT (F1ET) o ATEAT | AHT ATedsT ST HT ITART Fh
st A7 foftivr srarerme oft enfoer g i ATe S A gaee
F T 9% =T BT ST gear 2
ST sy e
(F) T ST TSIt g ToITet § Ad® Aree-ag-<ae (R, St o ST fEaer
e omfarer g e srorredt # Seft i i Seft Segwee™ umaw aears # for &
CRARERIRC IR
(@) TF 2 x50% TeT g HITFRTe T2 03T ST A1 0
() AT AATH YOMTAT § TF GHAT ST Sedt ThaT TOITAT gt AT80| T&F Argid
TIReaT & a1 THU" Sedt SwaTT srater gt [ gorferat % forg 30 e, s
ST ST, ITE HHEET, HSsUAug e siie srarasTer qars (s 1o fee)
o foIT 6 =< &l Yreadl
() ST TSt F forw S @ e

(i) AT Ra= T 3 fAe=ror




40

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

Jet AT T | [ A i AqH AT AT ATE 9 & AR Al gl
TR &1 =% &1 Ao F2q 8w, 997 3i7 ITheor it fAforg "=ree ar
AT SAALTHATA AT AAA FATT & [oIT THEST T 7qF A FA TI9C
fTem BT oo ) zEfem 9 ¥ s fr sraty fAfoe af=mew
AFLTFRATH o6 AL FAT-3TT g

(i) ST SEHIIA TeSTST YUITeT
Tg HTHTT &9 & 30 e % A1 it 2R

(i) FRfeerer @rsfm =& a1 =52 % forg s R st =mfew St @ o st
e 7 T mar gn

(iv) == Frer Fefiem, woee Toseize o Uffe a7 fismusau yae &t
Mt o fRsmee fafacent & srame fesires e mar 2n

4.8.7 TRaty A=A Adid TUITT & forT ST

(%)

(@)

()

THTTH G ThT-EEFET, el q¥ T ATAT, A AT 9T | 9% AT hie LT THT FT
T fSEH o & S % o0 Fesiae XaTaT g 3T I Afaid S9anT & forg
ST g

AT TR ®, Y wraT-ag-aTeiY Teae il e HT ¥ de<t 9 AT AT
FAMM T AT & ATHA H, dedi Tede ol AEaedh f&srel Ta\ FMl| Teae
AT Eefew Ba= & ATeAwW § A1 &l FIE FAT 8| AR TeaeT Ga gl A1ar g AT
AATATS BT ATAT 8, Al AlS &l Tfew fa=9 & A1aq | A II-919 AT §
FTART F2 RAm Smmm s # aE-a Ated Aty S qe o
AT FRaT STTUAT, ST A3 wiXas e a7 I3 (a9 arahe foeT et o
& TqTET g

THTTH TUITEAT o T Sedt 7 AT Agcaqul TIEd ZiAel & AESTS Hl 41T 1@ %
forT graT =R, Al st a% sy Afdg 7 21, 78 30 R g Fw T 2n

4.8.8  IATH =TT

()

T gadT Rt o g9t fEsret i g2, oo, aamd sie U fit @aEt & ohdl
T T Faaiay I7 HUaEEr § 691 91 ¥ 2 22T & ATeqq F Uad 6ar
ST AR T THF AATAT, T (O oo hgid = (Herem) a1 Seug § [Afde F

SATETT AATH FSITUI IT Hehe 39|

489  ufEd-ia DhaeT grea

(%)

(=)

()

4810 It

T 3 37 Frees aREdT ST grea (Auwst) ST fRurea afarsn
fafaaert & srqame ghm

TTEE AFTITFATAT oF AL STF ST TRAThT ST T TRATAT e el gT2a i
Fraeaar g7 A= B srom)

AT SERAT 3T RUuFel i YIE®e, G947 6l Hiel & HAET Fed aT wddes
T LTI STHLIT T-E297 o 375 R giv, ST ATUHST G9Al & 9T Fa-£29=

A % A FIq g0 Tgd 98 1e€ ATHST & (T, TERHT AT NUFT Fl dTg<0
TR o # fRug gET AR




[9TT HI—ETe 4] T T TSI © T 41

(F) Tt HIE HT FAT AELAT 60072 AT FHFE AR § GAAG TTATHF @t &
THAIET YT ASeYe Jeal & AqaTT a1 SITUIm| /e $iiY Jie {gor weom &7
HETAT FALATH & AR S GALATR &3 § ITHLOT T4 % SATHA 2|

(@) G TAAT HIed ATE2 A TEAAT T STATAT HI(1 ST qeh o6 ST=AT Hiex erefic &
fde 7 G = en

() T HATT ATed ST ToATaeh e T 98 o S JIeT Feld RIA 8 ofF g
4.8.11 st yorreAt

(F) AT qorTett o T, =T RwmTSt S fastett 5eerr o forw s aiaars ot g
TaT F| At e arw 7 uw figu FfFaw, 2010 F sraeaare i

AT MEUH 3043 T =TT ST o SAqATE FhaT srom)

(i) vTax s ot srarefir Astelt & qLaAT 3T ITHLT FITveT o THT ATHT
T gorrelt grer s T STom user "ad st yorelt am o sy
IiFST F TF G777 AT AT 0 F Renf=aern & aqar RwEaiar =i
I TTETERT S0 § Fft ITHor A ATRT qOrTeAt F [ Fi

(i) =Y TATFRT STHRTOT F &7 F FL AT AT AT Rie & ST &7 of
ST

(i) EAATE AT H AT AGT STHLT § GALATH d<A gIaTl 8, AL-TAToHgheT ITFR,
ITA, S, TLAATSAT, TTEAATSA 3T IJHT T T ITHLUI 6 4T o =L Fl
a2 AT R & SieT ofiw o R Srum sred % |ty A
fora Susrzr srfefr gurreft & afadry & stfarnaw qeg Remga g sreid-

() araTer st R 1 sieie
(1) serefier fasTett & qeaT i wefea aifeew & forw s 10 sm;siw

(iv) smrTefi=r fasteft s =t afaw sorferat it i Faer & a1 s o
FEFHT TN o HTEAH & gIIT|

(v) 250 Tree AT T ATAF F7 HATAT FLA ATl THT ITHLIT IIZT AT
AT ITASH FITT STUI 3T 3T AAT-3T o1 e | 5[ Fr ;3T

(vi) ST F AT AT seetew & forw aifeew e arsfEar & swEer &
SO
4.8.12 Z¥gHz wAfow

(F) e ARNT & O FHIT F FIT AT A FR EW U S e
THAET 1100 FT THTaTH FHERTor "qra T 3T AT Fagasfier geraif=s
SIFLT o forg smEEss sreifaa S v gafsia frar ST asar g1

(@) arawrefiT farsTett & qeear
(T) ST 62305 AT e FEET F srgAT el el & Hqwer warw f
STt
4.9 FTZFET SorTett
4.9.1 T AT
(F) T HIE T I FAETHER afiFa B S a8 srvq;-
(i) =TT AT




42 THE GAZETTE OF INDIA : EXTRAORDINARY [PART 11l—SEC.4]
(i) SITITARTEA ATSERT ;3T
(iiii) & FATSRET
(@)  ATHTT ST SATARTA ATSedT YUITelt WEt arqfd 9% grRfl, Safh Taq
AT ST 9T gRM

(M) TETH ATSE & FIOAT qUleh S5 A1 G495 6 T &= 0 6 Aaw
qIrera &9 F A-97 g 37 Fafia g=rew w7 g% g ot i
faerar &t fafa ®, srorasrete ATEfET Y& At S ARyl aited
THFT T AN TH A1d 9 SRR Fa gu amE AT Sowm & arsfer
fhe=Y, AT 3T sTaTdaTelia M0 & AT gl amere feswetr &
fawerar i Rafa #, smuTasRTea AT raTaETe e oSt Ja F
HTEAH & | Tl

() =TT AT & forg faset ot i kAT 3 e wer i e et
AT AFLAFATE [T &T F 39 THE 21401,

()  &F= F GG T F 97 FA & fou [fQe Fdf s @ w A
qiargT J&T9 FEAT|

(i) srRreAT FhEAgTsr S wrET qie? 99, WAL AATH LA TF TgA
TTH T 3T A TgAT hl T & % U]

(i) AT wHAT A Grera vt & ore s=ma 7

() A AT (ST) F forw sreifaa &=t 7 emfaer g F=sr wer (whwar
Si¥ ITATIaT)

() AT qEECAA SIelT OF
()  Hed ®ET AT
() AT AT 97 Z3H (SIS ATd Uheseq U7 & T[e-3T7 & o)
IR IRICER E 1T 1T
()  SATAHTAN T AR
()  STHLT AT AT A ST R R A
(3)  THT AITARTAT AT o o0 sTqeifera e & ot &
(i) =T e (WA S IIETa)
(i) AT ATeT 9T ZISH, FIAT TEF & IT &4
(i) TR ST =g
(iv) oo aao areft #idt afgd ewr
(v) h9l o TAL o T A ST @q¥ T A0 a9 Thd gl

(viy  wORaT ® dgcaqel =1, SuIThar & sgi Aty qeer @=ree
[EQUSIC AN R E S

() & TF=ATH, FEA9Y F I & &9
(M) aT~T azarse F oafi fa; =7

(1) FF-FET ST TTEH G4 FT A9 H S aTAr GEF1 F 5
e




[9TT HI—ETe 4] T T TSI © T 43
(8)  THT AR AT ] AT AT Al & 20-25% HET ST
AT, FE FHAT * forw, STai THt Aarashred = e 7" Tal g AT A&
qT F FE L0 T qRT B, SIET T AT AT T AATARTA
AT T &9 TEAT AT
(@) e AT (FHT Arghd srearfa) F " ' q "I @ ST $w
TTHAT AT ATATTHRTA farsret T FArwerar F S, aet fasreft yam wafh
(W) TEE AATAT, TS & TI-EAAT AT 7T FAged Ul ST (qIerd &) §
STET STET AT &7 F1E JTaem" 981 ¢, sarasreiy Rafa § wt=y i
AT % ToIT 7| |t § T9-[AEd qread 82 o Sl Jeif arashie =
FATSTERT S &1 6T SJTUIAT |
(@) UAEET AT FT ITAE AHAIT U AR HIA A % g frr srom
TH IT9T T ITH FA & (10 STATAHRTATT THTIT SHTET & (o0 TeASST &
o o= T ST awar 81 i-TEE qe et i) REE Fet § o TAer
ATSTET & T w0 AT TASST FT ITART AT ST ThaT g1 Frard
& TIE AT ST ATE ATSIET | AT aT67 AT TASST AT T TN
FaT ST TaT 81 AT & § HIRAH AT of 7 wTd del AT
STORTT
() Tt &=l | Jehrer w92 =l S AT 9E i & SAqHE g1 AT Ul 6
ST ATt &1 TATATET T THid & e 97 Ff9e o= & o gm0
T ATH THT &L RETTHR 2 53T -
el T H TRT- TIT
AT G4 (STH TEH (e, Tia¥ gred i 2T Higd q2) 20
o m=s (S & deTeor & F Aror-ane Jrfedt v a9 aret 72 ) 10
& HH 20
9T 234, AT 100
T AT SehIH ST TF Hiedr 60
TATLTIIT TASHTH 20
TTHH &1, T2 1%, Bl ARSI, gled, HUes, FionT arax, Hidd, O ifeaT a7 60
ffifaT e e, o i SH 991 F o T STl
RaaRraT aa= 150-200
TARET 100
Fer FeT 150
T==ToT e qae AT TR 400
EIREESA L] 150
FTSIT AT TUTUH Fel 150-200
FT TTaY 60
=T
(i) AT 2 100
(ii) o= &= 50
UL 100
FTAT 300




44 THE GAZETTE OF INDIA : EXTRAORDINARY [PART 11l—SEC.4]
FIET AT & 200
TR F°er 100
Hifet 50
FIE AT fore 70
TAFT, T T ARG T 100
HTAT EISH, T 100-150
TATH AT T=TF AT (ATATLF) 5

R g7 & ofiT o fegEt av stet wwrtaa gay, afE # 2n, fr Rafy o i 30
AT AFLTF g

(F) 3 FAT &7 § qewTer T T GLAT, HATAT H AAT T TLETT 6 IO 7
AEALAFATAT T AT | 7@ FT 64T ST |

ERIEEEGIER IR IFCA)

(F)  TEAAH FTET AEF IgAT H5A 7wy ARt F aqEn
T FarEdT ATt F71 Y Y1 AT SToem fET =qrEdt argier
AT T AT AT THFAT Tedl 3T TIEhiH aremeti & Igad Tigee
T TS ST

ATt 3T gl smsecte

(F) T GRATET FA & o7 I w11 9 fFa= Fihe TH F 415 dlee
63 . It 3T UA+S qTaT A3 il TATH HEIT T il STUsfT

(@) I T AT 240 ez, 16 T, TAUT 3T UA+S AT A3etel

(1) TR F forw giHar =t 97 24 Jiee g d9 qiEe yaW R ST a9 gl

Fa AT et TATIAT

(F) FHEA FT THT

4.9.2

49.3

494

(i)

(ii)

(iii)

(iv)

(v)

(vi)

FAAT F FOT AN T F g & forw, 7y Frerfrer £ srh g &
ST | ITANT 70 ST AT T90F Faelt o7 arger Tt offer sreua:
10810  FTET ATT TUF & ATET AN il HI FA 3T FH U ATAT
(TRATTUATH) ZTAT AR

Sg AT Fad ToqHIaH AT FHIUX FEFL TFAUATS THACE
UHRALTATH TAH T3, T&qia THL F il

TFET FaAl il Aleasl e & 999 | [Oeeq qoas, feeq afr
ST ST A AT LT ST 6 THT FT e § T ST
(39 9% fRemfAgder et 60183 3T AM=Ua:7098 & wra fhw ST
Tha 8)1 Ffaare sfshr sorret % forw, fe-srtdr 2 Feer w T
ERIBSIET

T At i e Fadl § eI THEee Aidid ST argdl
SATFLIT ZT

gt BRI Y Fae AMHS g 3T UHT Aqfhe 9T 39T + forg 8, =gt
TT-Fahig AT (SE TSIHIHIH) F A7 AHaT [ A
STt

START 0 S arer a9t Faert § T greuhiE e, ame




[9TT HI—ETe 4] T T TSI © T 45

ST 3T T q¥g TATET FET gl ATgU| STal Sred AT qLer
(3T &1 FTegze) T Al TN § AT ST AL-=ARH T=1 § 2
F T AT L & A1 ofIIT Fael WU TG 8, T@7 647 HE FaeA
T AT FT START 36T <1 Tt 81 STt 3t g7 wa & oo |
#Tq o FIE e I START AT STTI

(Vi) FE F FAT I U AT FaA [ dE T T faveE YA 22
NIFEIRS

(viii) TAATE & H THIA % T2 FEgrE T sAfFewd had i SEEHIH
Fa AT TiAredY T AR

(@) FET TITIAT

(i) et TmoaT S % FuT e Y SITueft AT Sewee uTeT @ %
aafta w2l F Fay =i = @e F 91w 9@ F s uw
qETId Fae ¥ AT ¢ 92 TET ST

(i) T= IIEIUN H, FIA & IT Al dwohle AT had @Al § AT Hle
ORI et @TeaT | STAT ST TFdT g, TTH THA &

() g Froes AL e T Hag HT=0 Hae

(1) AT | T=9T FLA AT AT [AFeAe ATl e

() 37 &= & Faa Tgf THIA F UT gid Al AT T81 § 307
Tt o= faerT Faer =91 F7 AT T gl

(IV) TasTelt ITITE &1 & HIa< hael AT
(V) #2aTse gaeeart & forg fiew e
(V1) TTRaT &= AT ATRETEE &= & HiaL el
(VIl) FTE 57T &7 ST AERS hael =T H9T A1 8,307
(VIIl) BT Ftes G 7 Rrstet 1 arqf #7792 Fae)

(i) TET FE FaA T F AT A3 WA Feq guy Fufofaa gt v e G
STTUATT; ST
() TRIET FELT § 3H T 9T TF AL H G g Fad ST STd g1 TS Shet il Haed
T Tl §, AT AELTRAT & AR JRF & a1 FHAA BIHAT HT GAq /A7 T Fhe 1
CHC R
() ST Fa g &9 | &G0 ATq §, qT AAT-AT haled (hTaET Fov T ST TqaT I-
REEIRECIEDIE AR e
(iv) Ot Faer GTSAT T STHTT Rl T GEAT 3T I ATeesl IS F AT IL AT ATRT| IF Fload,
HETH Aleesl 3T A+ FI=07 Faal T Uk AL § AaeTF L1 AT Tq= q1591, @TeA1 AT Had & 6
ATEAT | AN] 0k TOF AT SATUIT| qG-FE9H1 % 38 Fhiael @Al &l ¥d, Fhg AT THE T2-
STATIN ATRAT & AT AT AR T AT A-agAele Tfa & 91T Fa< har ST AR TN AT haeAt
FT U Wgea Ul ST ¥ 9T AT AT g, ar @rs At e i 9 a7 91| qager
J&T_ 3T ST AR

(v)  THTAAL ST AT o T F T o [oI0 kel oo a0 o SCHIHT Fha? &l dier Far sam =tz
(viy T T H, FEAT BN Y THA F TG AT AMRTN AT JORTT hael TasT AT I ATE I 9757
T ST U 7T (Ml & T Fd &, Irg CATAT BT T&T T o o0 &g a1 <9 %




46 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

HTEAH & O §fera R ST 389 a1e wtia a7 =9 B &1 gwrEt & § @ G
SO

(viiy  STEi-Fgl AT |TeAT @aeATh 87 Fredlr g A7 A Fer A7 qeeead ¥ waer FAr g, a8l dohie
AT ATAT healed GTSTT T LA ST AT o6 TAq F T 6 Torg #ie wam s =iz

(viii)  STHIT % T FAA ¢ FI g 3 KT & a0 U A5 d¥g o GgT [&dT ST AT U ST 7 A(HH
&t & e gl AR U IF qTIHIE S Al (S qTT AT 3w wig) & Fewear & a=2= % fow
AT O ToAT STTUAT, T AT AT T AT STTEH 7 gl had &, T AT Gredl 1 s 10 T
20% FIAT Fad o YT FA F 70 gRI IdF Fad ¢ feAw Faei w g UE 99q §
THTATTSIT T

(iX)  JIFIOT T AT FaA ToA(Fehd ITaL el & G TF gf @12 AT ¢ | Al @l JHT A0l
T Fae SATAGIE &I H qgT gHT ATU AT ITFHL 3T FLHATT FaoAl T F7 T FH 600
UH. TH. FT FHEAT g1l THT FHId A3 HI (9T ST @ FadA 6 A1+ AGH geqeld & (o0
Rerea o ST =nfeu siet ot sofaesd FahrT geasd it g9raEr g, FEEr Fat sraar
e et & forg aRwfer fRaede 99w a1 ST 3T F89 TRIfe Fadl &7 ST a1 ST
ElE

(x) FI TAH | AN KT TAqT AT 3T AR STHTOT Y FaeqT T JT0stT)

(xi)  TSTelt i [e=ror Faei § St % ATeqd § {1 Faet F7 I+ deit JATeA % 77 S F97 21
o, TTAT STTUAT| g AR 21 ARl el Uk gl aFa1e H gHl AT ATF9TF g I helel SIS
T ST T &1 T GAATH & § THIT 6 FUL 6 € SATAq (6T AT g, AT It=ra s

AT A AT 67 st

(xii)  HFT TG qHT AT GRT & TS RIS & ST A e &l HISd aATell IAqH (=59dT T&TT %l
ST

(xii) @S F aT sAAqe T JT JTST o GAT H UhA 6 (o0 GAATR &A1 H hael GI2AT &l q T
T ST AT S AT T o G1 Fa< T ST =1z

(xiv)  =aTATE o7 § fora Sumeer & forg a4t e wie 9T Teft e it g $iw

(xv) 1200 TH. TH. & FATH TS % o7 33FAT 7 e it Fire
JIRTT 9TaT Fad dgl (Ggrs ATUIH| Ja8 Sel 6ad ¢ 3T afeahd Had ¢ SIS Fa¥ & a9

U FLS FTOAT ST AT FaeT & FT THE 3T T ITHL0 & HILAH & & 47 747 8, T2l
Fied ¢ FAT T T 0

410 fa=@ ama AT
STET STEeTF B, T TEIATEal % fory e arT $R aw f s seliewe S eR
FT g AfFder F aqar Brea T ST s |@diEr ST gt 9% ATEEIE @b,

SIYH BT F YOG F9-EfHa9" a9 20 &R S @9 g F i (S @@= 9914,
TTTETET AT TTHAT ATT) FT AT TCATRT H S0 ST AT

AILAN-5
[T 6 7€)
5.0 T SiI¥ I T qaT AT AT AT aems
5.1 g T@d gU % UF gresraEy w6 § g qarfad may g €, o & a=ra i ugfh
THETT & T 1 AT 2 92 Sremiia gt AUl Saaqefier I7 STgretl 46 & NSt gi= a1 §4 &
et f2E0 a7 @< | o1 o § 99 % o= f2eat &y ot @a<T g1 9T g1 e FrE REre gar g Aav emr

FAT g T STrae 3T HUIT o TRATT I FH H S AT JT AT 6 AN THIL ®l e & (0 (Sae 1 steat
BT o THHT T T, e w77 31 A= rae 7+ g




[T [—=e 4]

AT T TOT9H ; STETETIOT 47

5.2 QAT JTYTT

5.2.1 TMEE I FT ATH, o919 ¥ g9 it Rofq, =2 &7 o, 93 F71 =04 37
T AT T LT ATAIAFHAT HT HLTT Fd B

5.2.2 TATIAT FT THid ¥ THH AT TR % e a2 Fwfortaa o1 qraar giaemd yam

T SITUI, Srie-

5.3
5.3.1

5.3.2

5.3.3

F) A ST oIt
@) IH U
M) A TSl T qIEAT JorTeAt

~—

q)  FHEA STAFETIE TOITeAT

F) IO THTARE ITAHT JOTAT
d) T I A qOrTe

F)  HARGA

) Tedd ARHT ITHLT

HA) AT ATHUHAT STHLIT;HT

) uratesE MR stireras TR

[ESIER KD EE]

T AT WorTeAt o o Aefertera giaamar e amEe giv, oraid-

(F) AT # T AR 9T ST AT STua 9 gy § AR S
AT U gl gl

(@) AT HOFE | S AT AT SRTE d81 AN A g 6 o oy gz

qiaersr w B fFFar Sowm o S i S aeTEware aqeda-1 |

faw o fRemr-fAgent % srga™ gif;eie

(M & I B ST TITOAT & AT & Sl areg e H gaed AT Srar
g, T %8 & A1 St qead Jorret g Fa o st

T 3t 9T Tohere areT &

(F)  THIE F U< FRud &0 # a7 'F USIoraq WSO § A areT & qorre T
ST, ATE FATIET EF BT IT {haes EF AT T2TAA FAT1ST EF|

(@) @ U H S e Rua Metted saTEt arer $=Tr Sl A
foheree ATaT & % |1 TaT 41 ST

(i) 30 Hiex & 92 SATH F FAITT FF 2o
(ii) 20 ez & g2 =79 F Thaees =% <)
weTeor F forw aeft-fhaee o worTeft
() Frferfea &t % fore &e-freee o sorTedt ST 7 STosftsrai:-
(i) AT &F &F a7 'F' ¥ a1 &' USIToraH ATl T HSTIT|
(i) = 'F AT T G YLTT IATRN T HSOT Feed AT (e &%
EEOE I8
(iii) 40 HeX ¥ 92 AT AT a1 T ULITrIT I<ATET FHT HSTLOT FIA qTA

(
(
(
(
( 5
(
(
(
(
(




48

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

534

5.3.5

5.3.6

Thaee =% <)

0.6 fuHaTs & Afeek Tamg U¥ Aaq aTo {hees ®% o i ST F
qrzare AT o= Aftw d9 7 srssrfaa €, 9t @t M wr| yorrett
SIS AG FLTS SATHT ATRT

93.3 f2ft &fewaer (200 R3ft 1) & 9w & qmwm # 3g-fufmee
T T T&TAT HT FATT FL ATl Tohaes &% Sl ¥, fOharee ®r yorrett
TS Agl I T ATRU TI1, U &% arsaree a1 o= [Afvwr a9
Ar=gTrad gl

T FAIET =F & % forw wg=iera @t R wer geear gt

()

(@)

T o TSI ITATET T HSTIO F2A AT THT AT FATTT FF 2T I8
w=Tiera @t R Hier wrae Rewem siw w| wofes ey safqese
JUITAT T T SATUIN| TOITEAT 3 =2ehl T TP T AALPT TS (731
BT GEAaE AT ATHRT AT ST AMRT qrieh T giAtsa S as
o U somferat T ST AT ST ST gRAT % IFAH HIAEE w0 O
FAT 2

Tt o e & forT =Faw saeaedr sqaa-4 ¥ <f T2 g1 T8 a¥-
T IRl T HESTIOT A aTel 9T FAMT FF Sl I¥ qTa? T {7 THi-
Toheree I JOTTeAT o STk g

TSt A7 FrEge afgd Jerrese WeTew & forw st afer &

(F) T4 T ATZeT UTH 3T FrESIOA YO¥ HETOT A6 w1 aleY 8
JUTTAT o &1 T2T {360 ST

(@) TS FiefonT ®uet, 14 UF ATzeT UgH AT AT JAAST At Y
14 T AT UTH T 3T W14 UF A5 USH AT Lo FIET SAl
AT FTET & Tt &1 T ST

THEH IHe | dqTe? & Tt

(F) T M &= § AR SIH] 3T STHI 6 [T e B Tt

T T ST T e A A R, s

(i) 50 THS H ATeFH LA TN SHAT & [SAT SHALT AT AHA AT
S = 1 & 97 @ Saemefier % & 13T 2l

(i) TT=T TF F TET USITrAH IeATE a9 T T &= Fid a1l |

(iii) TT=T IF F qEq AI-S AT ATTHH & FU 6 (ITITET A T4
FIA ATA G

(iv)TT=T TF AT S T & FOA< 04T gregraread araq § 77
FAT; AT

(v) TALTSIT AT TSI AT AT grEgrahTad | STEd |

(@) 45 Hex T AfeF FATS I FaAw & forw arex & {7 a7 uferEes AtfHex

e TR STom et geETEr whear R e, aree s,
T T Sufedfd, @reEEy AT AR, srarasdree wiatwar #r
AELTFHAT, I T TS AATAHTAT TIARAT TOTAT T THT TR 6 5
AFAITFHATHA % YT T 45 Hiex FATE | Aferaw & o geeaar i sraegwar
TT FT THAT B



[T [—=e 4]

AT T TOT9H ; STETETIOT 49

5.3.7

5.3.8

5.3.9

5.4
5.4.1

5.4.2

54.3

TolfoFgahet TATIAT 3 forT a1es &
(F) A AT TOIMEAT ATHAT-4 F G 4.8.3.() F ATH TIH T S0
FEIe ®H AT HIATZE T TH (THATTAT)

(F) ez, faSet F Suwor, Fad onfe § @ st F ITReon siw 3t
TH % AT ITRLON T GEAT F o0 i (FhiT usie a1 #Hiemr,) swerfea
TAATIOTT ST 3T TaT MM ST AT T TUITEAT T&TH T AT AT

TTEH Fheld & ST THIAET & (o0 =g Usic AT "8, 3T o7 qear
TUITSAT o FRSITE &7 999 F3d HT A1) UAUEIT A€ T HIAHT FT q1dA
T STon, e R # "a, BEE SaqHEd a9 9iEse 7
FAET T Fifreaar TErnia T qF¥qy UHsEus @A gy & aqsy
TATAINT el | HaTerd qreaT faert=asr antae gin

(@) A (FA TSl IT HIHA,) AT Fad: AR F7 9q7 TR S GATT A¥
TUTEAT T I FH307 FeqT H TG A AT ATl A8l 8, AT AT
(24X7 ST UX) WAL § 3T gl g0 FT TaqT T 3T FTATH Tt

I &9 & e i T 2

FATTET AT AR et

(F)  OF AT HI4 ST AT UIH AT AT ATANST oo 2o AT &F [T Aeat
T ATET T T BIH TOITSAT &I T STOA

(@) AR Ieseg A=l § AT Thaee arey & JOrTell Y&T9 i Srdl g, ar
ST T ITYH FEAT | Gef # AT BT ST (I @< st =Aaq
dars 15 Hiew 3w 12 e i Fi=rs Enf) o vE qu § gt f
TaH 9 S &l qTAT 6T STF9TRAT ¥ AT F {70 Uohed JMEH 6 €9 d
HET STOAT &Y, TF Gard 9go ST 8 aTel i 79 370q
TATHAT & T SETE & &= F JA (S ATAT Hl Ao HA T
FIECIGRER IS IR

EIPEE SRS

ATZe T AFLTFRAT % AT I, ART FATH, ART I HIAT F2dA, ITHRLUT AT ST
T ST ITHLOT hT AT 6 FTT-HL qTT A TH207 F FHIAAT 6T GLEAT & oI qret
T ITTNT AT SATUIT S0 ST TOTTeAT & {&T Feahl & &9 H (00 S HSTT, 70
ST 99 S faawer qrefu deas & arI-a7e glEge Y Hitded AT il

AT

=4 fAfRawl % R 5.2 § fRu 1w RS aee & s, Rt s 7 ot
ST STUTTSAT T FeT & Fgl T T T &7 S 30T JAT o o7 ST T TaTg #hh
HAELTFHAT 0 T FA AT TG T2 FANST TF o ®F (H6T HF & (o7 Th ST
AT A, e o g9 s7fae a7 A AT Fwar gl 8, & Aqa
ESIERRER I IR

EIPISCIEI S

(@) = gertu aw sgETe Bt = o o ot f S ve st Em e
2T AT STIST SO R = =BSme vate &2 % =9 #§ o smowm wa i
ST TATE & 1 TUET o fory ST 7 U 32180 siqervas-1 § o =
El

(F) & B & o0 0 T YaTg &% Meterterd 1 T07 R, ST




50

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(M

(%)

(®)

544

() A &= F 3 TATUH/ THZ AT IT H AT & &F T ST FIA % (oI
ST TATE T 0T A ST 2

(i) 3T &6 3% F Fg T (M+30) e F Ty F e qrer o7 7l S F
forT o oret & % 3 uerdtuw/ uH 2 iy g% F ST YATg i AT Y SATAT
2l

(iii) T ST AT F F FF A (AT+30) TH F I F AT A AT Y
3T TTE o H Fua o oy & F orw & 9« & F 1 vediuw/
U 2 ¥ T F A AT HT T0ET T JT 21 EF A = F oo I arer
F JAFTFAT T IT AL F ATFAT F AT G¥ S qOITSAT AT
THA ATl AT o HTTH F TG 63T ST ThaT 2|

(iv) U a9 TEF 4F B AT FANMST F oo (Fd & STAAT g & 918) &
T AT g9, e B YorTeft, et Yot Y T g AT 9T A7 wi
HifTeT % ITANT G I & STAd gU qag & % [oI0 AT qTT
AT (P 320 o forg =9 fafa=ei &1 93mms 5.11.9 3@);30%

(v) T&F Y@ & o i S YaTg 3¢, UF A1 4 AAT-3T0T glEge
A3TAe 3T 1 THAUANT HifAer (1000 SHAUH) F ITTRET 9T
AT R 36 F9 Hiew/=9eTh &1 § TeIF grge Ar3eaie il &qar
T 228 9 HaY/FeTh ) H TAF TANUAAT AT HiT F7AqT 7
.97/ &. TH.29T F T&T9 9¥ qIHT S0

"4 3T ATZeT USH TATHE HERUT & & [0 S 9 qaT8 aX [Hatered &1
TRT ZIT; AT~

(i) AT @ TAYTSIT AT THAST Tl 3T FXA o6 {70 TATHIT 9adg &7 &
10.2 TATTUR/ TH 2 FT T F T TATg T TOET 6T ST 2

(ii) Tdg A7 % 10.2 TAYTTH/ TH 2 ¥ TT H AN A TATHIL HA S 6 7T F

(3rT+30) e & T § A aqTel o177 gefy &= % forw St warg ¥ IoET

FT SATAT ;3T
(iii)@= 5.4.3(F)(v) F Tgd IATT T ATHATT AT T % (70 ST TATE Tl 372

TH3/ET AT ST
TRHT a9 2T OF T T FAMT &F & (T 6 TAHE g % d15) & o0 0T
AT, Thaee R YOrTett, STgi Y&T it T2 g AT 9T+ 37 B FifHeT & ST 7
T & TAd T qag & & (o0 Aaedqs I & Y41 g | (R 22 & forg
9T 5.11.9 @)

I TE &1 § ATUHA F [0 T JATg 3T A@eTHharadt i T0ET =9
Rt & dTrms 5.18.5 § faU 10 uarfiun/ Uy 2 % ged o graesSl & e U
#Y ST
EEACIEN

AT T Feah il g T0T FH T 77 7.0 FF.A7/ & tH.AT. F A H %

STHIAT ¥ U2 eI &9 § LET T % T@T I A1 g Ia1d
EIPEERE I ECRIEIPAERERE R RHBCRERIES I

5.4.5 ST T AT ST Tl

CIEIEERE R
(i) Trege a@fEw & g 9T w B o s ¥ W gdg A1 e



[T [—=e 4]

AT T TOT9H ; STETETIOT 51

dfhag ST AT I, Fehie 1 T & AT S i F e R dw |
TufRd fFar ST iy st ST wawATE &t F 60 Wiew 7 At
o< foorq |81 gmT ARl

(i) TFOT Tizee F T F FUL AT AT TATAT 7T =T 94T (TS 99f
T GISHT) Tl gATH 4 = & T F1F SAHAT (T

(iii)  STET uTe T TfAgiT i 3T 50% AT ATAF B, TH WSO AWAT T q=T U9
FT T HTH AT Hl 3 & T FHH (AT ST T T 2

(iv) HTE fiT g3FAa & T & oy SR ST &7 9979 95T 2 g0
et ® g S % ST foaa &6t Sl & AT § F 7 F FH T o g
Friey oEH & wo® § srae7h &7 |qar &7 50% T AT ul

(v) &2 ITHaE STArert § F1 A0 S T raedawar & 10 AT F TFerh qret
#¥ SHAT T AvATSrE GIST ST ThaT 2

(vi) =THET (F) ¥ FUT afTa A T G % SAATAT, T FSTT 6T FHT
Rt & sraraeprette S arqfa ox o= T o SR S« gt
HTS 9T o &1q ST 74, T96T AT A F T SATUIAT| STGT qTor Il T
T ATE & ITAH Al &, AT ST AT THAT ST T 77 T 014 &A1
S IUETRA af:HTT ST | g1 HHAT

g, T ITATT STA =l AT STULHT FIH a9 6 (0 gridas
SRR
(@) ST g

ATAITHT o T ARATHT A TTAY 6 (1T ITLH ATAETH T AT
AT (STATT % ATE), THE Tl Flex, qT 3T qrara o Ao &ai o
ETIY AT TUTSAT | I T HISH FHT &1 3T STET A1fgul

55 BT qeT 9T

5.5.1

FTIL (T 997 7 STTAT (39w =7 & orfRrera= 3z97t % forw B srowm)

5.5.2 Ul T IHTT

(=)

5.5.3

(F) HTAT AT 97 95 T F ZAT; AT

(i) Zerfeee W ATrerd FERETe 99,30

(i) ST TS AT HEFETA IT
9T ATAST F FHEEE HEER 2T AT Seargy qauiaad el e 97 gl
YT U7 LT g€ % gAa9 65% TT AT e fq9ar w1 150% =Tt weed |
TETH ERIT| -3 g ATAST & AL 991 & (o0 12T g€ & 120% 3% afeamar
I T o G F A0S H 140% & T8 751 g1 AR
SIST ATITd 991 il HE&AT 991 0 FoT FeqT (T 997 digq) & =aaq9 50%
ZIHT ATRU| T TATE AFLTHAT AT IATH 50% SIS ATerd T o ATETH H g7
THT 39 g1 AT Ul &l & Fa arer 9ui &l fostelt f i ar -

o J o o
HT = H ZHT AR

HET g7 T AT

T AR S 991 T HaT ST HedT A 9 3¢ & BSred & g 97 a7 &
strustt, St T =9 TRt % RwmTE 5.4.3 F aqar fSEd e &




52

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

554

5.5.5

5.5.6

5.5.7

5.6

TTY U< FiT JTUIHT| T 99 it &9ar 400 =77 /=™ F7 a1 1000 TH3/5™
Ffers At 2T AR a|ar o ge &t fFeorvarstt & dag & 7t 90 gue g
AT
TEEETT U
FESATT HAT AT GUT hl FATH AT [HHATTETT g3 -
(i) =T For FrEeq OOf Ft G@AT 2 TE g, T AR 99T AT AT FH H FH
TF g ARl
(i) =t Frefier oot it Hear 3 T 4 F 9 g, a7 Ty guT fi g w9 q
FH 2 G| 4 F SITerh w1 G9T  [oIw, TESarg 997 6l §&aT &7 F 77
3 grfT;siv
(iii) UH gTHAT H T A T G F & " A 97 TG 6T 0T 8, TAF
TATH I 9T T TEAT qT T qedsh & gregiiers (Aol & JTETe g
SIETRCE]
(F) ST 99T T AT T deas &l gaan 7.0 Fran/4. tH 2w 9 gaa §
T@T ST =LA 2 S 99 (1 Freier o 1 &@&2ar) v+ &=ar

ST

(@) TS § A Y ' g9 frEe F R BT a9t gE7 ° 3979
T Rxrae it w2q1s & o st 90 gET A1l

(M) HET Al dEd® F ge< YU FH AT @A & U [l 97 FOO=AE
fRw=Tst Tore F A1y g=riera AT STUAm

()  HET FTeX deds Fl (512 wed a8y, U T & o Fow 997 i
TATIAT TATRAU-20 F SAT&ET gl ATRUl

HTAY AT 99T o Torg farstet it srgf

()  wrEwE faee arafd gRte w7 F o ga-eeae § Fee BT qie]
99T FI FHAT T YT B SEET A STEE e aed v

U=l Fae % G A1 SATHT AT

@) SIS 9, T I AT G2 T 9T T Q9T aedi i qgrar ¥ Seal
9= BT AT THC F B AR

@) TIF SIS 39 § U9 & R 6 5 T & forw aaiy st &7 U+
AT TG 2o gAT AT

(F) U AT Fe U7 T € F 3T wiHG € ¥ J9¥ Fa= a1 ot
F AT BT AT AT UL F BT TS FIE 97 TPHT | & F3 § e
TZT AT TUITEAT TESaTT U o el T Hl A 2d R

9T T T

(F) =T A7 fAewe F ame ¥ B o oty 7 9= ¥ oo s aer 89 9w
GAATH &1 § TATHNT g2 (60 Hiex ¥ w7 7gl) Foud AT A1gul &
T ATTIAFHAT Tl FE 6 (T AALTF AR A Fee? 97, HLrer vy e
T Fa¥ | g2 g g

IENRUKEEED




[T [—=e 4]

AT T TOT9H ; STETETIOT 53

5.6.1 T 3T TET@Ta

5.6.2

5.6.3

5.6.4

()

(@)

()

(%)

ST § TEATATHT TATg AT FIT & o7 FET AT dedeh il 98 I
H @1 ST AR vt Gt § warg w wArtad B foEr qeas &
ft B & oo 3 & forw qeas ®§ sreaeas ared ya R ST
ATTETALT FqTed T Sraert & a9 aa gim afafi=s area 37 @<t &
TR T STTURr STeT @€ f dars 300 Hiet | oFfa 2

T § AT % o, Ot 3 " R 38T U UE AreHdee
AT VT Fh BT AT 901 &l &7 qg1 § el AT ATgU| BEATEe
R A9 H STYE ST O ARHALT aTed & q1 FALRT Fefaerd T
o st =R

T AT & forT, T-% @ree 9T UF SEEaeE aed Y ar
ST

ST AT AT ST THATH F STATAT 37 Ie9AT o (1T BIALT Al AT AT
TUTTEAT & TATAT FedFAqT Tl (1 AT ST

ST AT AT qedeh & [0 qiae

()

HTIT FTET S TS T €9 ¥ I THHT &€ T F9 T 79 300
UH, UH. # AT ¢ THIA & UL Wl A1 Argul WS amft &
AT aredt 1 9 & = S"E SEr FARY &Y A g, w7 aes
qJEgE U w FHHT T & Aq [Rufetag e o Semr
STTURTT; 37T

(i) g Aeil

(ii) U TIF gl THIA % ST AT qIEfiT F FAT T qrg 6

AEATSITEl | FTET ST I sl HATEAT §, T A= =T H
& TARIed 21 TohdT ;3T

(iiiy ~ STET Wree a9 & ST gf, T 39 JOrret &1 hree @a< & A=

[enN o
VGASRERIBT I |

ORI qTEAATEAT & TorT 2
STt aT=T S F A e s € At Fefer qrer yar i St srea-

() B9 9 gof 929 | FH T 7T UH e 9 F99 37T qSFi o 7+ 1.5

HieT orf T O Fd & ARl AT &A1 & A |, Ir29i &l
Fehle AT TS & AT F HLrerd FoRaT =T =72

(i) F=T T T AT T I A7 FAries qrar fafd g g & avo

LT T&TH il SATUIT; 3T

(i) T AT F A= G2 F AT e F Fufa F o s gem

STHI o 39T TEeTEAl & o q2em

gl UTeT FHIE F d @erw W g, ggr Aukiea qrer yem dir
ST ST -

HATATEY {7 Hl TSF & [hdTL Tas S92 92 ST ST i
e ATHTT TAOT I T TS (e o 897 T21 {S=mar S |

(i) == Fr T Ao 9 T &G>T ST F1eu S 6 Hiew 7 Jfdaw



54 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]
el 2MT AR ST 378 150 UH. UH. § FF =T T 129l 6 oy
T g7 3 Wi a2 Tuid oy ST =i e

@iy sw F I F B F U yuet w1 gva e #fi gt §
e F o f{gue G STo s sy sShfREfiar ger F
ATHT AT AEq T T&T (67 S0

5.6.5 ®TIT qTaT qah FT ATHLT FLETES el AT

5.6.6

5.6.7

5.6.8

5.7
5.7.1

(F) |k FT gregrior Aguer R STuer s ATy 2, 9 off "9 sl
qEgrelt & S[EA A7 Tedw & ATTH [Ged & FHIOT BT qie fwil 7N
Fedl g, a1 90 ¥ & gregrtors faguor off frar smom)

(@) HTAT Flex Ao {7 79 RS 91 3T % 120% 1 &7 g et
T Rt § arit Y sraeFRarsit T HaH areqia® T SEd & forw
RS yaTe & & Ared dfeee ¥ fAata R smom

(M  deak & BWEA F o yae araeasdret F FwF e AqAT S[ru|
FATEAT B & & 70 qTT T T=T a9ThaT % forw, & w1 F | &
Tea® A I &9 | e AT o)

HAT BTESE

HTAT FTeT gIEge BAT qleT deas 9T Tar vy Srusr (FFawor & forw g« fafaaet

*F UTITE 5.7 <@)| TAH | TUs S &l Tqa7 ASHIAT ared 6 a1 TG

T stTeT =TT == AR & s

5.7.1 3@

foharee FfeT AT

FAY FieT deas U e Fiey gifver yam o smoar (e & forw =+

Rt % 9T 5.7 T€)| T & TAT FASE Rl T MSHIALT aTed &I

ER S

ERRIEH

(F) T Al AT THIAT T STSH &0511, STHLT AT T 0l 19 o 75! oI

(@)  TTSH & F sEY greee AT Aifvex fRuq agi g =1iu)

S EE

(F)  OfET & AT O | ART % @al & &9 H T@d g0 grese &l avaEm
ST AR 3T g THTET FAT & i AT AU TdeAT® &A1 &
A | IAe dedt /AT i affd 9 wew afe g2 F 979 93T 30
H1eT & T 7 ¥ 7 UF grege TIee Y& AT ST SYaiarst s
AT-FAS TAAT T TAT A AT gl3ge Hl 45 HeX F Fqae ¢ aErar
ST ATRTI ST FrdeTd o AT gIEae il Afdsl & THEGY JHT 3T
FALS Al 45 Hex F ATaF: Tl AT ST

(@)  gTese WSO &F AT LT & dgd @a¥ATsh STHU il qrfd F ==ad 15
He i T 9% Raa gMT AR THHAT 6331 & 17 grege &1 w19 it
AT o FHALST o ST I T /AT ST AaT % ATl |, g g3 999 %
AYATT & 5 Hiex ¥ %7 ¥ 15 Hiex ¥ AT Tgi gl Aadl & Hia<

EIESE & YTALTH AEUH-3844 F SATHTL ZRTI

(M) @7 qF {9 gT SMEE Ugd & (o0 grEge AT Hifde? gg& A qedit &




[T [—=e 4]

AT T TOT9H ; STETETIOT 55

5.7.2

5.7.3

5.7.4

T Fq BT ATR TN AT 9TTET FeA T o AT grege IT AiHeL T4 ¢
T 9 & TorT T e AT THRAT &5 & IUIRH Tgo A S&= a1 ST

(F) 4" A F T qee 9T I A =T (STRU-U) BESE FT SUANT AT
SITUATT| |9ft BT23E SSeeie STHIA £a< 8 T Fed IT a1 1.2 e &t
FATS I o gim
Aifex
() FiAH, gieY, THTHET AT IHT THE F AT ITHT qYg 6l AT & [0
HifHe? Age@qul T 9T &¥ g, ¥ Sgi 3F &< aF Tgadl 899 qg! gl
ToIF U & AT qreAr F oy 9 F #0 2 wifter waw fu s S fir
AT % forg afex Aifves /MU Si9 =TT arfeh sardetet= Rafq # e
T QT A | ST AT ST o

(@) T e | ATSAT F IESAET arsdl & Jo9T il AHA & o7 qled Fed
TS T ST ATl

() =HiaH it GTaT  forw Tt daaq Tg9 a@ = & o Al F S9 ehid
U T@T ST HHhaT gl 39 %8 & HilHe & U A ared &l sasashdrl %
ST T HATAA o oI I Fq< 9% TET T AT g0l

(8) <ferg aegq 9% T & [Harq T & GrA-A7e A0 6l AL AT AT THRA
FHAT F A Fa9 TGH FA F (0 AqiAer Raq g =rgul qifes &t
a¥fera fu st arer ITr AT giagrst ¥ #H F 9 15 Hied it T W
AT ot ST =T ul

(&) wifAeT Fr aeTFar gaTHT Gl FT JASe FH F oAU 9T 9T Hi
STt

(@) e TFATUAT AiHel & T il AT 36 38 § a9Ts AT AT
T AT T g 32¢F T 2l U ST AifHedl & o7 & qrerq aeg 9
qfera =7 § ag=r faar sroy wifex &1 e q3ferT o s o @as |
AR T STasT F FHETAE HHT & SATEF q1 g7 AT Ul

(D) SATITARTA *F T TgATT § STETT 6 (70 el il FHAI ST F [T T

AT HLAATA 6 T q T 21252 6 9T h AT A% U39 T 6T ST

Theree AT HTaTS e STere W= AT Fal L & qted-Hg-hid Aif+e

(@)  Thaee 97 HIETEA AT qTET AT AT LT o d(eT-Hg-FIT qifHe? (AFar
1000 STHUH 3i¥ 39%) T&T9 FohT STUN I8 UF Jiars (#eed I7 A3
& & AT RATe 79I § §ATterq U (e feeq g1 9t g

@)  HEEd TAEHUEAR JiHe, R STFRT BT ST 8, 9 9REdH T yarg
TR T ZET ATRTI HIGTSA AT TOITAT T TTIAT § T4 92
AT &F & it T qag T AT 2 & forg e B srom w e
TGS, T AT 3T IEHT THE F 7T ITHLON Hl JaqIT (e
T SO @i Suetsy AT SO WETEd U USASY T T TS & o
TaTerd ¥ o forw sferfera Seerfxe =Tt =e 3uetsy R

@) ¥ErEd gifdeT @it 9 T i aHar Ul gl AT v & tauwdiu-11 %
ATATT TITIAT | G99 I FANT ®F & 6l T ddg e § (1 9 %
o AifFeT & ®F SAIaT 3T (8.1 TAHTTA/TH2) AT STa9THAT &I T




56

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

5.7.5

5.7.6

5.7.7

5.8
5.8.1

FT

®@ = v g % fou fheme teHEivae giffer yeW # F o
Aot ATGEET F7 9T T SO, 79 -
(i) fheree o1 graTed 21T aREdH T Ja1g 9ifdes 39 avE ¥ S
TR ST o womaaT & =l & e o St ST & ofiae ghsie
(i)  wiffex i gear 7 quar =8 avg T it oAt fF wifve ¥
HIH ATIART & TAUHRIU-11 % STTHATE 07 dg & § T 3T %
T B\ SAIIART 2 (AR 8.1 TATUA/TH2) Fit sraedhdT &
T F
() Tl HIW ST AFLARAT T LTI 2 % oW, ZaT oY o w1t 7 g
FTAT HATAT HIF gTA 9¥ =T T ST
Tharee =T JIaTSS 3= HTAT AT AT g4 % AleL AifHeT

(F)  IREAAE TaTg % 99 TR a1 Frared 399 9T AT Aol g3 & die]
HifHe (78aT 1000 SHUH 3fi¥ 39¥) ware o Sror
(i) ITET & A Fiew, Rz,

(i) ey, ST, TAH, e, TR, ST, #ETg
ST AR el ZfAet #3ie
(iiiy Y Tl I AEATOT STHRA (45 HIed H FIX)

@) =& ar a1 fe a1 Aqee "ie § s R srmm weeae
ALl &1 ATA0H, UA IT THUA SE TS AT AR THTIHT0T
BT A g AT AqAIRT AT ST AR SATFgHhel AT Freg e [LHie-
FEI T AT &1 AR &6 A& G|

SIS Tl AT T8

ST S Y 7S & o7 Agcaqul T 9% 9 a(F AT TEAAT 1 Ta4TT

foharT ST AR
T2t & o oI Ffe-ag-wi qifdex

(F)  F 999 HT TF AT ANST AT AAANST Aeal & &l A<, T AT FIT
FTEIT % (1T g3 T HATSA AT AT dhfodeh qleL-Hg-HiH Alde
ST AT & T AT 30 Hiex @it T X fBua i grEse & 9T q'@e
FaT ST T AifFeT TP AT SO THIOE S ST ue, U AT
THUH i L F|

@) FE I @< (F) § [RT IEenT 5.9.2 § < TS afeT T AIeTHAT

sfaf=r 21

gt fAfRger

qTST AT T STTNT FT FAT AleX TOMAT 6 [oI0 AaeqHh AT IR SAqAred
T T GAT AT STAT o F= Iera AT T &;3riq

(F) dT=Y: smEud: 3589, A=UA: 1239 F ATHI FHAA TIA AT THME
15U, TATeE 15 TN AT T qHFA F AJHT WAT aradt F7

SYIRT AT ST siT

(i) TfT T I 7 ISTATRT SfsTa Il T ITIRT A7 Srar g, av
T Tl FT FET dled 74, AT T F HHe Al T TH gl




[9TT HI—ETe 4] T T TSI © T 57

T TATH FATerd THTFET ATIT AT ITHT T I[OTAAT 6 (0 T 12T
AT & AT g ahfous &9 F, @t arRft § a9 areai @i
ITTRT 3T STORIT =7 A9 ATeA & forg areasdt &1 ===, 9
TUTET AT ATl T2 = e T S, siw
(i) T3 STor Farsit % fory e Sa< qT2q T SUANT Fgi (hAT STUm)
(@) SATTHTANT qTed: FES TS qTed FHT ITAN IHE &1, AFATEE T FAT
FATeT G TELH1 Alad THT &A1 7 T ST s
el AT a7 Hh ATl ATZETALT qTed ST FISd TR F gl 3T I ared
16" & 1tk R &= % 971 wa= fohw s =iz
() grege:
() weTeE: FET
(i) sMIede FqTed: THEA T TAMEIT AT Jed; wadaq & a7
T A TTH-SF [ 2T 41 T Hee)
() AT
() =Ter wiffeT #Ea &6 AT T Hed; WAdH T AT UAIESESE
T I
(i) ST T AOE e, fae AT TAETEse UegHIT=aH
(i) FTIY TS ASUH 636 F ATAR &7 &g At d=ar e Eeadt
gl
(2.) PRI 979 % 9TH H, SAEAC a1ed STHIT & UL STl a% 999 gl w1
AHTHT AT 2 =TS Fed # foord AT =Tl
(F) THIF F ST FAT F(aT T 3 BIAL eSS TESUTES T ST TefT "hrae 2" e
9T 536 ATSUH: 5 F AT U AT JTUwm
(B) Alex AT T ST T &l AT AR5 F "I 2" A< 536 § Ue f&Far
ST
(ST) SIRT ST AT &A1 § SRT-TeT G2 T TEAHT R AT SITUAT
5.9 Thaee arex & Reew
5.9.1 9T

Tg UF [ThaEE TTSd TUITEAT & ST T o6l g o U faaaeia & o = g5 ©
SiiY wfera & it gqg ux fafire S« Rt siw foawor & forw e = g
o g1 qTETUT JUITEAT Tq=ATiord &9 § AT HegeTd & F A0 a1 6 ATeaq
H Zrege TUTST ST AT & S[ET gIdt & ST AT 6 TaTg il & Heal 6,37

() g @ax arar &= § g7 ITHT F dohrel SUTRT T saedhdl gt g, agf
fhaFee Ffex B JTOTeT S&T & ST AT ;i

(i) S AT Ted ST ITH TAAAT FT FA9 A@LIHAT 6 AT AT
STTUATT| ATIHTT g o FIOT SAATL qeet Tare I7 90 & el off et
FT gt ArRear ¥ Uger s q2aT & o w1 areT & YT
AT e o oo fovmes o srom gafer, sorelt & w1 T w e
T F IaT AT Jie T 1 e # F foro ffemea B smoem

5.9.2  FfeX T FATIAN 2




58

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

5.10
5.10.1

5.10.2

5.10.3

(¥F)

(@)

(=)
(=)

(=)

AT AW & o s=r & o0 s % a1 & @sf § [Afde ¢

o afer & st =2 f fwfer & St & sfiw =7 5w A

TAF: AT o AT I THIEAT AT AT ATRT AT T&d 29 9T Trg

FETAT ST AR St AT AHAT 6 AATAT AT HIHAT & (7T T TN

o TorT ot it a2 T TOMET T GHA, A T ITIE Gl H AT AT

ST AT qTih & AT & o stfersmay a1+t it sraeaswar 1200

TH3/HeT ¥ ATEF 7 gl

TN &4 Al ATIAN 2T

() FgHeAT WSRO & aNT o & F forw & A« & #7 3
TANUH/TH2| IHT ST &3 F AT o9 &b o geT 7 (A+30) TH *
dae ffuq &1 & g Sifes qeear gq &% 99 & &7 3
T TR/ TH?

(i) TF ST TEF AF F AGT AN A EF F WA H (A+30) HieX a8
T T 6 ToIT STITEH AT g o O &7 A7 1 TATH/TH2

9T AT 96 e TRAT T8 A< &7 FT 10.2 TATTTH/TH2 7

() O 97 FIEL (FTeaefier Icare qtE9): 20.4 TATTTH/TH2

(i) FAw, J9eH, THFEHST T I qFd gaers  &a1:10.2
TS TUH/TH?

HT4 37 ATzex UgH aTaT 97 grsd: 20.4 TANUH/TH2

"4 3T AT3eX USH ¢ 2o AT oo av T AN AT AAANST eal: 10.2

TATTTH/TH?

Terdisht sfefeiT 5=

() TE=rar wefiT 10.2 Tadroa/Te2

(i) 37 g3 ey $err 10.2 AT UA/TH2

(iii)y =Tt ReisT 9= 10.2 TAdUH/ug2 ST

(iv) T fEeET wiee oA 9= 10.2 Tadiog/aq?

(ST) T EF o T & G AT IT AFATTRAT Tt 10.2

TATUH/TH2

() TEHHT: 10.2 TATTTH/TH2

fhaee oo T worTet

e 1o foEsa IoITetl U e q1ed aedsmdr dqsT Yot g, e
A Fod AT [BHAL T 21T g1 T (Sishay R\ a1 yorret # ua Ferr
FTed ST TOTAT o HATAT o (70 STATT T AT FA g U STHLIT TS graT
g1 TUTTEAT STHAT 9T SART il THT | q0T BIAT g T TaAToid ®9 § 0T & 9%
qTHY T FRF=TSt At 2

ST GAY THAT & SaT AT B 8 a ESEHa? TOrTet 7 START ART AT 6 o
[ERIRSISIE]

T IRTET &
(F) SEHT § FTC aTiEaT




[T [—=e 4]

AT T TOT9H ; STETETIOT 59

5.10.4

5.10.5

5.10.6

5.11

5.11.1

5.11.2

5.11.3

(@) T 3T Saeefter ATHT T ST Fld ATAT HaT I7 A
fEreT et F forg ol ®E WY grege et | o fRar sro, e
RSTe & "eg 92 fEEwaT TTaaT it YaTg AaeTwdT qTH g AT

e Tt % forw RSTes 7 waTg @a¥ F T i 3 WS it FHATS T
AT F:am

ThaTe 1o fgEaTa TOITelt & "= &7 <gaaq B5red a9 i sqATa &
ATH 15105 AT TATHIT 13 H & 70 GazATH & ATEare avfiaor & Aar
LR

HIF JUITeT

FOA AT TATAT ®H FEqwor Jorret smr i g #3a § ot ITar &
T UF AEA0T STHI
THIH T ITANT GIT FANST T oo LT
(F)  FH-Thaee B OIS FT ST Fh GLEAT: FATT &F & F (o7, Zd
F R i 7 Fa¥ F9 F 0 BT 7 92 R/H STAT ATOIAT| FATT FF
&F AT % T i Jorret ot fareraams Remgam i srerid:-
(i) SUTTSAT T TATT T AT § TAAT g2 ddg I BIH @l =q1a7
AT & forw R o ST =gl
(ii) fafereor a9 & AT THTEl H 5T L 6 o7 9] 3¢ X 1
FITATE ST & I I AT S[TUT
(i) HIH FATT ATl T BT STA ATl 600 TH. TH. B A7 6l HATS
F SATYTE T 90 TIer 9T 24 Hiex 7 Afere g2 2oaq /gt gl ®e
T AT FATE orq A g e F ofT ¥ 7w 7 w9 51 wH. UA.

ST gHT AR

(iv) FH ST % 70 87 ¥ F7 27 aTS<E Y R SruarEi7

(v) 93.3° Ffeaae (200° WT.) & FUT F ITIHT § 3g-FHaf=ama= arr
T TETAT T GUTGd HLd aATAl (hadS &F & ol H, ThaFae BT
TUTTST &I FXA T ATALTFRAT qgl gl TATMT, UH &F ATZroT a1
s ATSHT 9 & sr=grtaa gin

FFATIOIT 1hT B FATSHT STOTAT o STTNT FIT AT

(F) R FART THE 6 TFH SFATT TH-HIA GLEAT TOTAT FT TG A
=T % 977 5.3.4 3% T ®-4 § Ifeated &awor & Sq&d grm

5.11.4 &9 F IUTNT 517 (harae & o G2e0r

(F) R Fwd ST TUTSAT H FAMT &F & o G99 fF9oqro g, Fam a9
o w ReaTST srgecie & Uger areq Hie et T aedhdl gl gl
(@)  Taes =% g7 & o B Yot Y @Fewars o7 TR g, -
(i) B Feae T IOt TOrTeT H aT6T o 9T I e 6 (o7 areq |
F&T FT Th 1A 3 fohrss Hier g™ Y SToefy, Sy gE e v
TS 2
(i) ST&T a7 =T Afaw areT " Feql T AT9THRAT AT 8, Sve of
ofefer & q9 T 9¥ T Q>TSS JodE BT sede




60

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

T ATRTT TR FHIT &L 9 BIH & & (70 g
(i) T H BH BEAS Aeded AT aToq HA Ha¥ I FT S

TR ST T = Ieera 6T 17 ;37

&F =T UH. H I RS srgedte #T =qAaq geaT

20 9= 2
>20 & 25 % 3
>25 ¥ 30 T 4
>30 & 35 % 5
>35 & 40 TF 6
>40 § 45 TF 8
>45 & 50 TF 10

= IEa

(iv) = RFaTS Aede FiT H&aT FT AqA USeLhed & 7 [h.UT/H, TH2S JUes & qara

9% 1000 TATTTH T TL &HAT I SATA gl TH o AT % TOUTH 5.11.2 (F) (iii) F
ST fafrer arsy Hier Fet erar & forw Suges &9 & FAEa R ST a6 gl

5.11.5 I T STANT Fileh FAI[-Hg-[haee &F o qLeAT
(F) Trae =% & & o7 saeasd T aTT qRaT aemy T&T- i o

(@) gor e arer St =% & § afrem & oo s st == SRt
F TTTE 5.11.2 (F) # sfeafera sraem i F sqea gritl &9 arze o
& H AT F o B Jorrett TRRTE 5.11.2 (%) § Ifeafed Traem= i &

AT ZITTI

5.11.6  WIH % SUTNT T ST &, ferawra 3T sffaer Fovey qam

()

ST &, FAEa i AT e § 0T &l G & (o0 qead qites,
HEAH AT hIA AT AT R giol T H 92 fo=me fm s

(@)  IW ST i AT ST fHAT THE ATTAN & 15 e & faw @ =12 s
& T FAL FLA IT [H=TE Tk I il STUAT
5.11.7 I I 3T
(F)  TAHE GLAT & o0 AaH @A 3T 39 g & e 97 g 6 AT

(@)

()

(=)

(®)

I ST &5 % UgAdl 8, °F s 5.11.7 F a8 F @i # s4r
Hr=r oo o T |, . -

FA AT TATE AEALTFRATA AT ARG w2 |, AT AT 7T FEAl o
TATET ®IF gl o2 fa=m B smom

qLA BIESIHTEA I AF &F Sl o (T, HBIH J [FAqeer g€ |@<ferg /o
ST ATl 3 o q¥ |dg &7 %1 FH T FH 5 TAGUH/TH2 ZHET AT g0l
FATTEAT &F &bl o o0 qTA gregrepras ®BIH =il foqeor g% Hier & & w7
T F7 12 Taduw/uw2 e Arfgu, S wr ater f Fare @9fem fBFu
ST ATeAT 2T T 600 TH. TH. ZIFT AT U

FATCT EF o STAF g o HTHA |, AT S qTeAl aX qLA g &30 Hl




[T [—=e 4]

AT T TOT9H ; STETETIOT 61

8.1 Tadiuw/uw2 greT ATl

5.11.8 i Tw=TS & srafer

(F) STF FEfate =gaan sEtey % oo [{fde e =20 9 aratas g
TR LA H TETH g, 37T -
() T ETESTRTET AT 8o - a1 T q2iforad - 30 e
(i) = F AT T G AT S IH AT SHF FAT AR ¥ FA T R
T T4 92T - 65 fo=e;=iw

(iii)  TET JOTTEAT T ATATHF I2eT AT F N ATAT AT il GLEAT o [T
g - 30 A==

5.11.9 IH ATAT FT STILTFHAT

(F) W FITSS WSO T 70T BT AHEe i €19 7 10 s gt
TR, sTata:-
() UFT TEH T2 EF | AT ST AT AT o6 (o7 BIH AT T FeT 7T
& 0T 65 e Fit =gAaw saty F o =9 TTwTE % 5.11.9(F)
(i), (ii) =< (i) F T2 A= & TG FA AW F BTG G A A0
ATRUI MEeTF BT 0w FT AT HT T0ET 1%, 3% AT 6%
e &l &I § T@d gU #l ST AT Ul

(i) UFA GIH 9L 9T FF o il GLA Gdg *F (0 5 TAITUH/TH2 T X
¥ A7 UFA a9 92 AT % oF & R fid a1 F 12
TAdUg/uE? Y T ¥ A7 8.1 UTATuH/uH2 7 e  ®Y *AA
FTIANT = THEFT 9 F [ qad a8 Tl % & i 90 ddg
T THZ, ST T STTere® g, gt AT (AT 0T & oI Srqev-3
EE))

(iii) 2400 TTHTH FIH =TS &THAT T Uk Greaer ®BIF i30T

(iv) 1140 TAHTH BIF =T I ATAT 6 T BIH Gl &l giof g0 ®BF
I ATALTHAT =l TUET IATT ATAT Ueh (A TAT IITZLT ATATAH-2
ERESIRIDIE]

5.11.10 ¥ ATHF AT

(F) BT FATSE w1 200 AT 210 FeX AT 9 | AT Ve, THURUFHAT,
FARTIIEN AT THURTHRTE T TAR-TUTRTRTE & A § 1000 H1e T
AT | GUed AT ST AMRY | BIF FATSS Hl ATITARA 6 T BIF
T T THT FT Tl I & (o0 ITH AHTAT & Aavge WS o | off
EEERERIRC T ]

(@) S HBIH AIRE FT TR T AT TS| T TORTERUE T TH1E-
TURUHTE 1 qhdT | AT % S27 % Jq8 B F13S 6l gAaH AF
AT off SATOI

(1) SHEHT IOTEAT ST @IS AT H T&AT & [0 BIH FHATSE H GHI-T7T T
T foRT ST AU @RTE 6 FUTSE T SUTRT 0 TiEveqor 3gedi &
oI foha ST ehar 2

() ATATF-2 | TUET F ATET AALTFAT % 100% F TLET BIH ATRE 6T
HTAT TATIAT § TAGIT 0l ST, ST =qqa9 60,000 (1% I & 18 &
20000) #fTe¥ F i gRI| AT, 60 Hiex =ATH & 92 <5 ATAT EATIATA %




62

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

o, = 77000 w1e< % (1% FIH % 7 § ~26000) T Tt &Har
ST =TT AT &7 J81 3N & A & o0 93qiq w5, S o s1fas 2y,
Tqufed gt AR Ul

(F) 9 TETERT €9 F A0S |, AqAH-2 § TUET ¥ TS A9AFAT & I
I AR T AT AT 10000 ey, STt i 21, eI § s &
SOt (e [AfeET & € T 9w e

5.12 FE 30T THT TOITAT

5.12.1

5.12.2

5.12.3

5.13
5.13.1

FaId &, THATAT, THUH FeF, TeT Fel, T Fef AT Foge? Fied LT & oy
FAIA Tsie AT AT TUTeAT

(F) THE FErd T T THARAR F 0 Fhq usie Fw7 =799 7 qfta qrer
TUITSAT T T2 A Usie ARTHT TOTAT 9% AN TAURIT qTHHT T
T FTN =g, Usie "AS = a0 gared fafeaw v A= e
2000, TITELIT 3T T HATAL, Fr TLRTT il SAALTARATAN * ATET G|

(@) AT Tsie il JAT ST G0
(i) FTAT YOTEAT GRT |@ferd oy ST a1l T @a< arel & § Ush &qa=T

JUITAT I

(i) TOTTST T TRTA FA & 0 JTAeIma" g 79 T FA § R ared
AT A S ATqfd Heiid FT § TF €l Fah & &7 § AqAET
SATUIT| FAT USIE Faa<l & 100% EESaTT FTS F1 qa9 9 G Hl
HTAT o AT 9 JIAT ST

(iii) H=TIOr FAT WA AT A K orAAT G gr 3aqr FHwe Rud gEr
ATRT AT 7g ANT o HOF § Al AT ATl

(iv) H=TIOT FEALT T FIELTHT F TTOd FaT ST Jnfeu qrfs F ait,
THTITF AT o= et & 1= 7 2

(v) Fafia Faat & aqar dfeuas ¥ feEe 31 deqe i1 smaeTs
FE T ITH 6T SITUAT
FTAA STSATFATZES T

TAT A AR, I ZATe AR 3T IET THT & 7 Agral | fharee #iamm,
Ereew IUesd F0 0 | fhaee #Ysf, IOIel # TAUEU-12 % a1
RS sfiw wurrfua forar ST =TfRw) #ietr, wfE T JorTet St w § 98,
T & & =<1 1 a1gY ATt faam ST =1 v

A1 fAee gorrett

FTeX e TUTelt AEUE: 15519 F A&7 gt
IS TEATAT STAHT TOTTAT

e ST

(F)  OF THEEE IISST ARATHT TOTAT A7 ITIRT FHfefad @asi 9%
TATAT &7 7 TRAT ST FahdT ;37T -

() TTERET AT AT qihe FhT SH fasTeit F Fayl

(i) saeaf™ 39 T=T S AEIenH AT U U AT o9 9 foreer ST
EHCIRS




[T [—=e 4]

AT T TOT9H ; STETETIOT 63

(i) =T F, AW, AT T AN TAN H agSedT IoF TEEIT HT
7T fRaT Stat 81 e & e u= Aty S ww o 7 A
AELIFHAT T AR BT 21 ST AR

5.13.2 &=y T

()

(@)

(%)

(=)

&F TS ITLHT TOTAT HT ST F & A A@9THAT, TaL
AT 9T JATH HTAT 37 REATST it 7 T2 FAT B

sorTett # faraer qrefu sfiw REaTst A9 & a1 ga 7 Ao F o &
TE TITH AHAT FT [CF THTAAF ITIST 3T TFAUE A FaAT FAHAT
AT g TUTAT &l A AT € F T@H AT TATAT € F TAqT AT AT
TATiera |1 9T g AT ST "eRaT 81 STy i oha ag feme F
o war e STur o sromeft senfora v 8 s st i wiafr i
AFLTFAT 2

FIHH qLeAT § TIALAT, JATaAT F Tond, RS AATH, *AHT LT AT
it & ofter Tt omfaer grf

TRt Ty & 9919 & forw Aeferfed s St sorrfert s&re &t ST J9dt g,
FATC:-

(i) Fer FAfST Sorredt

(ii) =T ST JorTeAt

(iii) T= EIST AT TOITAT; 3T

(iv) TSI Jorrett

(ST THTAA & START il HIHTSA ST AELTAT o0 T9T Jorret e
 for TATEdiT-17 39)

514  yrafaes FrferdT stirese Saser
5.14.1 9T ATAT MUt 3 & forw aees:

()

T o1 T 59 ¥ qidad Jf9emT SUwor Y= R Sruar S=r &
fAerfertera arfersr & et =T g;3raiq:-

a9 AT Ryt F@ F fore /9« a7 qeee

i) ST TETAT TT3ET
(S srfirermaa - 9

STTUITHT T =TI HLd TG0, TaTg 37, RHATS T9T 3T Hehel STH HTLH! TC
ArEu" 2190 AT J0A 711 F AET 3t=q o= FFar ST =R’

.97, erwar; smEua: AR 1 TET q(We, 7 e, 97 8, Teadsh we 8, verdish
15683 (T T, 3T TINEL, S TF IT S AR AT 21, qI-T90, Therd,
AT, gAY weor i o UHT o197 AT § aET AUl
ST &1 | 15 Hie Fit sTfeshaw Irr g & e 97 Heqr Qg @
ST ATR T FALATE TATAT &5 o T 250 a9 Hie< & o &7 F 7
U AT T FohAT ST AT Ul
et MTae T 519 99 2189 § &1 § 7 SARIeTHE dai g AT Ul
ii) ST TETITF TTSSY | FI AIFGET o AT STULTHF F, IZL % (U, YATE 3T, Mo a0y i
ATATHE 25, 50 AT 75 | FOX Sfoated 9T, Ageaqul Ir=Tad &= § foad gMT ATfgul
3.7, ermar:

T 750 TH 2GaeATsH TRATAT & % 10 7 | 7 Uk 9THF IqeTeel




64

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

AeUA:16018 FLAT AT AR

iii) T2 TeTHF 4.5, | TAEAL, AT T, FEATAT AT < AT Foex | FqATrOq AT SO

6.5,9.0 aT 22.5 .9 Al TeAT 15 Wew i srfdraw am=m @7 F sra uw [Agiia & S

SHAT (AMSUA:15683 AT | =ATRUI

16018) g 250 TH 2@a¥ATH TRATAT &7 & o 9 9 9 vF Jienys ye+
T ST =R et RS o S A= et & 2 & 7 stfrerraes w2t
g =ATfRul

iv) Treae afie Tsie g HISAT L3N THE % U (adhed & &9 § gET AR |

EIPEIRED

FR=Tor eq, FoE FeT, TARTATATAL 3T FATAT qaA1 § AT AT ST

V) GTEad AleT-Hg-Fhd
AT

AETorT RTETEr 5 ForT <[ 2 S S SRR &9 3 o 4

vi) ¥ e (it
T % UF 9 & &9 H)

FAST [VATE ST ITH 997 9% QL&A ST AT & (o[

vii) TaE gt 9 (25 TH.
TH)

SIESATAT AT T FATT & [T TTEE (A de<t AT T =7 Therar &1 |
o graT =R

5.14.2 3= TR ITHIW T A Ha qeAr faerwars:

(F) =F* Afarh, FMafatag 7 ot T&= & ST 2716 &0 srasas gHer i
AT AT G HTHAT-S-HTHAT & SATEM 9T qF ol SO 37T

(i) =¥t THRT FAET: e AT & I AT 6 Fgradar & &9
H ST % TATH AT TAT T AT G0 AT & AT el AT H GIof 3T
FATT ATHATT I GG a1 & [T |

(i) STRrem= & I AAAF ARG qLAT STHLT SH qTeET ST AT
AT T, AR & e ST AT Ge, F-[igd =T ITH, TILATSA
T ITHLIT, AT goAde, AT gade, we=, yratas e e, @
F TEATH, FACAC GTEF;30T

(iii) 37T ITFTOT I qreae 49 {SeFew, oehes diex, siadio #iey, g ¥
AT AT, WA B9 % forw e v g T, g eie| w9 "
ST % oo 1Y, gwesiEy Argtr, qréae v i, Afve R =i
Ste, O AT AT T I FenT oY e 5% (B9 gu AtwHhi &

=T F form))
515  HIETE ATALHT STHTT
5.15.1 A g
(F) wrET d=T A wdR Hedr 949 % 39 ogeee 5.15.1 (@) AT () F @ H
fafde & & srfer gt

AT, TIF F €A ¥ qifAfarT smasasharsll 1 ea= § T&d gu U ar
FT SRTE TET ART R % AT I A qTHA § AT TETAT

AT RFTgER g TR sraiq:-

(=)

()



[9TT HI—ETe 4] T T TSI © T 65

(i) 3 = 2% o9 & a7 ARreme % e g & v ffuer 77 wdeama & o
g1 ®IH g2 | =gAaw 3000 #ffex FF wr <% e\ar o7 10 h.ur/&. w2
I ATH 4000 TAHTUH i 97 A9qT gl ATRU

(i) TerETele 9 3 =T | AT o A1 2000 AT, At aret v St
TN T TALTSIT AT 9 &1 AT A & 0 @aeqs g1 STEdr qifees §
UF ARTES AT FET ATRT ST =1 * forw /v &1 97 40 & 50
Hex gMT ATRT ; $iX

(i) I ST gfEt % fore waaw 2 w EET yae R ST e deT ¥
IAqH 1000 (e i R &F FHAT ¥ 8.5 Fh.AT/H. TH 2 9T AqH
4000 Tarduw T 9 &Har gl ARl

() Tafss Taet siiw ST 22T % 9ga¥ SUANT & d@d gu 9T ared & od
AT 3T I IT BIH FET 22X & A< &7 e § T@d gu ai=i, ®H T
IR FATSTH o AT ATgA T&TH AT ST FhaT 2

5.15.2 31T HIETST IUHLIT

(F)  RwrEate # o, 3F e § yewe e v e g & afaies,
et AR ArEEd ST Y1 & s Jrfe ;s iaG-

() 500-1000 ez #T ®H &F &HAT AT &F A FHIANST gid T
TRAAA T TATE A eT-H-HIH AiHeT % 1T FATH 2 HIH F oL 3T
=IAaH 1000 SsAfiug & #ifder a\ar Suaed FOAT, ST g AT
SATTEIA AT STH STAETH, T0A, THUH FIT TG AT AATRA

(i) &= & FEEISE g el aaadid JaTg are ~g=aad 2000 Sdros #i
SHAT a7 2 2ol HTSeE UTHI-Hg-HI HifAey, ST g a7 JqasiT
ATHT S AAE0H, J0A, THUH T JUA IT THUH FRT qAlag AT
FAITRT g AlHeT § RIW TSHMF Al+eL § =Aad 60 Hie & g &
T ZT;3AT

(i) B AT & U IUEE 97 At 7000-16000 FieX SHAT F RIH HATSE
&F Aied 1 ¥ 2 HIH T4 (AT oA¥ ATSEE FIH FATIT TATS F)|

(iv) 7 BRIT/E. uH A & RErst Y9’ 9% 1800 & 2250 Uadiud % #if
STHAT AT 1 T 2 77297 AT ¥ BT 17|

(@) | TEET g3 F o, dF w oy o U feeee 9|l &
At e, Mofated o qrarsd STHT Y2 6T ST AT u;srTiq;-

(i) & =7 § gEST g ard IRaad i ga1g & 919 =gaaq 2000
SHUH T & HdT ATl AqH 2 it AT3ee ITHI-Hg-HIH AfHeT ST

TET AT FAETHT WA S AU, U, TRUH Y e,
THUH T o195 AT AqAed gl Aitder & o ®@  Tzsee
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(i) STITaRTNT T=T SUFLT TH Fe, [GEdTF, TFrAdad [ofded &,

o e, qRaTH® FUE, AT TR, Tel AT3ee 41U Hel




66 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(ii) T gIST: ATSUH 636
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STOATT; 3%
() 7 JTer =T §9 AT oY = o S 6 T &
AT BT A3
() ©F TFEET i@ agEar T ST AT ¥ ofF gl
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(iii) | T FATST =4 fafa=et % 437 5.11.9 ¥ sqEm™
T T TET AT w A
ST {TAT BT
5.17 ST TOITEAT 3T AT
5171 TrwreaRat & | wEfET 9990 § UF wraY i 49 ReFrs gurrelt (U #iT SfT) vee fir

SITORMT TR STEis =207 § == &F 75 ey off sear &7 997 9T S /9 3T gq+ AT o
qoF; AT~

(F) &N SA9TAT

(@) sa=sfie | fEma

(M) ST 49 T RATEET
() gu & ITrET

5.17.2 AT UT {9 fSF9 TSt SH¥ STATH YOITSAT sl UAURATT 72 37 3reuq 2189 S& g A7

AL AT 6 A SSTeA =T ST

5.17.3 Rafafad FET & F@aETed T § J7 A0e0d € § AT Fld & o0 BAT U2 9 foFm
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(=)
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STOTTEAT 7 STANT AT ST AT, T4 -
TR=ToT eq AT T | A= T 39T STATH AT HaeTl

AT AT ITAA IR &[F FIAT, SH FAT Ale U9, qleT T, T TAT TOMTAT AT ger
JUITEAT

TIT ATCAT SAAEH FT Tq: §8 gAT, TAATUHT ST S UHT e THAT3N FT a7 gHT ;3T
FITHE HRTHT TUTAT (ST STEre, BT3aY)

5.17.4 ®ME¥ UT i ReFe £ gmm, T 6w s FRefofea F sreas g Ratfa B s

AT W7 -

(F) AT steEEe RO,

(@) SIHLI T SATErRar St T,

@) EaTiET RETe | ST &7 S A Fw =9 G9riad A7 [FOT ® F Ga<Ars gl 96T ¢,
() SITEH T T2 o T (S {AAT, aTsaefid, seredT, ara, 26719); 3T

(¥) wAFaTd AT TATATEE g9 ATeerers Gad, gar i i e gar i e

5.17.5 9 feaedi FT T qT TaT FRT 3T 6 o ThT 9¥ [ g1 AT 41 6 o S77 gar &

gl ©, 19 fSeael T fAATarel F7 FwTern & A SUE SaTs I¥ AT ST ALY &Y
T | 9T 9T R & forg wW S 1 Rua g AR srat:-

5.17.6 Referied &= T gregrearad I ReFe<i & 9T TaT 3T SITua:
(F) EH AT F ATz "4 ST AT5eX USH e Had 99 ITHLT (S 99, FIEY, S0 97,

AR T ATATTSIT 2371
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(
WEEELEREEIER | ECict:)

(F) RIS ITHE TAT AT HT THTF A5 AT BT &, ST TS 116 a1 HIS[E 2l Tohd &
(

(

(

@) T (AT T TEhIH Hl 39 el § THT FE (STH T F 9T 32T 11 a9 A7)

T) gAh greSrarad U 29, Tt I 7q¢ | A1 o )
) TATTSI aoh 9T AT &3

) TAGTSIT FTefonT, HSTT 3T ALFAT 92537

(37) To=or g 3 forw gar o % i |

5.17.7 9Romw A7 FeATa F FRFEEOT F AU GT GEF T AT igee A HqEAT 97 i ST AR

Aot &= &7 YTERE AT THT TOTEAT I qohT FLA o6 (1 STATH AT TUTAT o TT g3,
ST AT aT9 fRTFet F A1 e AT Sroa:

(F) ®T4 3T ATZeX USH THAT

(@) TAITSIT AL ATl AT

(1) T4 3T ATZeX USH AT 9T AT HIL 3T

() HT4 TAT 3 2 3T < o1 eal AT H AT3eX USH AT AT AT

5.17.8 & (-F USIr@H IATET & Tl FATAT RATE HAGI SH &F STe9, o Alhies, 97 IS

AT, & 2 ST <& o el o OTH e [hlad (S cded auTu STur|

5.17.9 S=T TFR F rESIHEd [Seded HT 999 HaT SITUAT 37 TF o6 ot Boram ST qom sr=er

forfa # g 7@t ST

o Atarr, et &t & off soe fResex v s =i s
(i) TE" IEET | AATF GaATH o

(i) FET A, 969 €1, THT F2ld =7 d< e =7

(iii) e TRT fOSTelt gawee™ a1 THHHT FAL

(iv) Fae Faiam;sit

(v) TETEEE dSTRor

(@) STEEAT A /T IGT AT

(i) =T STrfes &t FA1EET g1 ar U 49 feFe Ty s+ AU g’ o ReFet
T HIS[ET gaT &t fIerm 3w gar &7 77 7 e § Tad gu T A1 A0

(i) == srfafw, maaTe & &= § Saaqefie a7 A i & Rt # Rofa § garfaa
B AT HadT | T a1 Torer it AR o forg oo 9 |9 @R S|

() TeeFTT T SHerihe

ST 9T A FT ITAN Feh HqTHRA g Held § U 91 7 AAtar & AfHder & aqamw
[ERIESIEIRCIELY]

() TRt fit FraTcs J=TeT SHdT;

Tt T o fSeaedl it HATAT &AHAT T A4 He I § Teh 1< LA AT ST A0

5.17.10 9rdas 49 fReae;

T Y sufeafa $ir M & fore ooty d@ear o qidas i fRese IUersy 30 STusr S 99
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TIIHE ST e & 92l 6 f Iqefd &1 el Fi3 § 9gd SURiT gid gl

FATa: Reae T ff T a1 Jaig AT & THIOERC F 979 GaedTsh & § ITIET
& TorT 3UIF g

5.17.11 H=TT Haedn
(F) ToreT T w27 it o7 FeeT Jorelt § TATEt €9 UF a9 qed gl WRrea<T AT Tiehar g2t
¥ Feferfer g=m yonferat e & St =R
(@) TArE
(i) TT 29 Fard 7 § 2 AT A ITAed FTT JTUA ST (90T T & Faqer (0T AT
ATITARTATT FIA TTH FLA 6 [T g1 S BT H HdA SABIHIT Fi =l €T el AT
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2T TATRE ST SET AU TTIAT FAT H TLEIL T FIA & (T gie AT IT AT T&T
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(W BGIESIEERSEACEIRIE
(i) =T =T ek, wermataE WA (AT qe), T BT, gear ¥ arasieas Sa 9
JUITEAT T STTET SITUAT
() T, (TIT I TIEHA) TOITeAT AT IS T

(i) gaT$ g i AT YOS (AR FRAT F TIT) T hl AT ATRTN TH qE 6
Tt T faeor &5 F AN AT ATTHRAT F AN § A AT ST A1)
IeTsh €T ¥, g ATITARIA G 6 (70 T FATE TUTAT (FT FieT TOITeAT) AT
SEHRT AT TS TUITEAT 92 Fa=e 36T STt A1 )

(3.) STUTARTAIT HTALT

(i) FET ToF Fea 0 H qi=me [ & 9rr @ o8 & FaT w6 o
ATITARTAT T I €7 F BAq gHT AMfgul Tee A9 fofa § @+ & forg
TATE | 7 | HF Tk I7 THeA AT STET AT 0

(ii) STITAFRTAT AT FIS TH THT ZET AT, AT -

(1) sraTaeRTer & | - T2 | 3 o7 9193 &€ HO+T ZIT ST & A1 3T ST{eerar
YT 9% T AT ST

() sTaTaRTeA =2 |l - a7 J1EA &l &7 912 & o g

() smaTaeRTet =a< [l - =92 || % T8t § THT THTL T GIA AT U 092 & ofqa
T I AT ST SITOAT i (T 9 2 e + siawre 1 fWee + e aae
2 e + aue 1 fee + drar 9 2 [ee) sfiT AT9eT 9 fit o &ty o s
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(&) FTR-rET AT T

(i) T ®ET €T & Flh-2l AT IS HFeq Tae B ST S o= feea &
et g it Rorfa & FT F 919 J918 T2 § ag RO THE AATAT, SATITARTeA
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(8) T AT Rreen

(i) T ST foeeH | A Fid qize (AT qISAT), FEred 9, g q7 AT ey,
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e, P ol o i gefea ST

(i) TN &= FN FAT FA & 0 g+ g, T8 90, TIA T STE ITIH AT
T AT i ATee ITASH FT TGN T HIAA Al TS ANT § A Hed BT
FATH §9e ST Hatera & o Fo=r Fer § erfuq fofiex d9a # stfear-fasere s
T FforT F2ad g1 3t TgaE F forg =7 f&gel % © #7 T 9 F IR i1 97
e B ST

5.18 3rfr FeeT srorrelt &1 Hderor s adreqor:;

5.18.1 TR FTeAT ITHIU &l gL THT (=gl TLATAT AT § TGT STUAT ST FTALTHT TOTAT T THA-
THT 2 30d F FIA o 1T G077 SO 7 Al 3 qeTIcH® FIa1 & [orT 0T
B s FRata SR S 97 TeETe F s, Sar % =9 BfRe ¥ s 5.18.2 9
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(@) 7g AT F & o aeft a9t &1 arr s aieA T Srar g & a-
(i) ST Te= TATE &HAT d T & ;3T
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) UTSIATSA Forol RETa wra e giadm;sie
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(
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=T Fer w7 T si Ao Mferfaa wfafafert & o Sues gMT =R sratq:-
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(i) TEraaeT= =TT YOSl TATAT ST TN F §=TA T GETTF FT o o0 ST g
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(i) I FATST WSRO & o0 BT #9F § 2 Aaiges WSO éa gid ATgy, it
AT IRt & <4 7 21
(ii) FEr ®H F qréae THISHT ATZE gt AT
(iii) FTIT T H FAT FAleT qeds® T HT THEdT ° @ arer e T gHT A1)
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5.2.1  fAftsx stfir grear o o s/ gear sa

5.2.1.1 greiteh T STOAT § TATH TR JReAT T&T a0l STt &, it o1y gear 9t &1 /1= aarg
ATATE ST AT SA9TF I, ATATAT ST AT ;37T -

F)  HLAATHE HEH Al ST LT

W) FRfEEw aTeat i wET IR
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(i) = & &T HaT = 60,000 TH 3, WAF < & ATH = 79 UH., TAF & 4l SdTe = 14.4
eg:
(@) 3T UTHT T STFLTFAT:
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() 4 BTe3e W + 1 gre-ategy o« l g0 & qle? Aifer a¥ swaria sfafia g &6 & forg wrw
q1e
4 x 36 = Hie¥/Fe+ 1 x 228 = Hiey/sFer= 372 =7 Hey/=er
(F) T qTAT AT AMFTLTHAT:
(i) ¥ FfoT 859 u Hiew/=Herhrd Uwihae 138 =9 Wiez/ser
(i)  wfefea w372 97 de/serga 1369 =7+ We/ser
1.2.3 oF T &F 1|0
COEETE
(i) et A=TIOT 8T = 50,000 TH3
(ii) =t Fr Ge=aT = g FF 12,500 TH 3 77T F 1T 4 TAF et 7 AT = 37.5 U7
(i) s A FATE = 12 UA,
(W) 3T ITT ¥ A 9TFAT:

(i) 3% 9Tt &T 3T = AT &9 F o T & 9Ot & 7 3 TAT U/ U 2 yuferd 37 91 = W X
37.5 x 12 x 3= 4243 tadiuy = 255 UH3/HaT

(i) % H 0T 0 % x & (AT+30) Hiex & Fax [ arer <l & o o« & & 3 uadiud/
T2 fY T 97T H F T raeTF ST a4,

= 3 x 255 TRS/HET = 765 THI/HT
(iii) e 3 9T A 7T = (255 + 765) THI/HT
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= 1020 TH3/H=T
(T) ®IF T F¥ ArTTHRAT (FAer 1 8% F forw) @ 5 verdiuH/ uH 2,
() st 7w = FXOTNE - g5o6 e
(i) 3% T FHE F FrT = (5525 x 0.97) TR
= 5359 TaiUH = 322 TH3/HaT
(8) I AT 9T % forw oy st = 372 wH3/Her
(%) T TN T SAALTFAT:
% FoRT = 1020 THI/HT
T UCATReT = 322 TH3/HET
T T (2 T AR AiRd) = 372 THI/HET
% 1,714 TH3/HT
1.3 TdiSi THaT & G
(F) wArhe:
() TF A=A H THIT T GC&AT = 3 AT THIL H7 ATH = 17 TH
(@) & TTHT T SrFeTFAT:
() =T FTA F forw O Y &7 = (M X172 X 10.2) TAHUH= 9,265 TANUH= 556 TH3/HT
(i) a7 Rera o= 2 &1 % 2 & T gu = (3 x 556) THY/HET
(iii) (3MT+30) TH THAT & %% H 3T 3 THAT & (1T R/IIT FIT Ale? @l 3¢ = 1668 TH3/HT
(1) BIST T T ATF9TFAT (1 TAAUAAT Higd) = 372 UH /5T
(FT) T TTAT 0T SA9TFHAT = 2040 THI/FeT
1.4 TASISH X O AT AT FRean
(F) oFs:
(i) T ETEet it et "@eAr = g a7 S
(i) = AT AT AT AETE = 12 TH.
(@) T qIAT T AF9TFAT:

AT F T GARA I GHF @i #§ fawriorg w2 54 6 s @ it 917 15 #iex x 12 #iex g
AT TF gUT | 3 G AT qATT FT 9L A= F

T T eruferd &% = (3 x 15 x 12 x10.2) Tad o
= 5508 TaduH= 330 TH3/FT
T BIST o o0 T ahl STaeaahaT:

4 UFA grege T & o oY = 4 x 36 = 144 TH3/sHemiHeT #6w (Tahuar) F forw
= 1x 228 = 228 = HIe¥/HeT| T THI I AGeTHAT = 372 =T HIe/5eT|

(M) =T "2 % U T 9 Ya@TE 77
=4t e = 330 TwIY/HET
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1.5
1.5.1

T AT ] AE@LARAT = 372 TH3/HeT

Fel = 702 TH3/HAT

T I ST

AT R A Rl &y gfve qrear F forw, ot i e aier AifFes o g ATl #ir
START Fh AN FaT ST AMRW| T2 AFRE F A sAlF F ATHA H, AR STA T T F
AqE (T Fe & forg At &= § e % wraw e it sraeaawmdr gidl gl 39 &7 & S+

30 #iex it T TATHL AT T ST o7 S 22 & o Aeferfaa 9 fEeeat o F=w
T SITaT g 3Tt

(F) -

%1 i< & = 120 x 80 TH?
& o ST % I T a8 @ 1 Uerdiua/us2 q¥ 3= 3, 9 i 32 = (9600 x 1) Tadioy
= 576 TH3/5eT

TF W & % fow aEt (1 Tadiuas? gfgd) = 372 THS/HEET, o 91 6t 3% = 948
TH3/EHET

(@) fawea-li

T AT T T8 I &7 % 10 Hiew x 10 Hiex T 1w

AT T 81 10.2 TAue/uw2 it a7 7 30 HieT x 30 HieT F &3 # I Fa< Ta *e,
T it 2% = (900 x 10.2) TerdiuH= 9180 TerftuR

= 551 TH3/HeT

THF BN ®H F T art (1 Taeiuase afgd) = 372 TRY/ET $f il f 7 = 923
TH3/EET

Al

e & % AR % o7 qT+T AT AT9TFHar (haee TF Tt (TATEF FaeATs o) & a1 &=
#T AT B

FATHT & = 1000 TH2 ITT FiT 7T = 10.2 TATTH/TH?

32 I ¥ srEeTaRaT = 10200 TR

= 612 TH3/%eT

I el & F forw ot (1 wetuerse |fga) =372 uwd/ser
T ST qTAT A9TF = 984 TH/HeT

1.5.2 fased |, 11 =i 11| fRSAT3 YaTe 32 & qad Afead TTH1 0 201 § T@d gu = 984 UH3/=aT

1.6

1.6.1

1.6.2

qH T8 FANT &F oo (FF AT ATHAT) AT L7 T8 § A7 F g aret &1 T0ET - udher
ATRTEHAFAT o & § AT JTGT

A

T STe &1 | Fo HS0T &HaT = 120,000 TH3/5eT

&1 T HEAT = 2

T & T AT = 60,000 TH 3, AT & T ATH = 79 UH, TAF 3 6T S92 = 14.4 U
3T qHT AT AFTFAT:
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1.6.3

1.6.4

AT & & o o0 & 9t & & 32T qTHT ot a¥ @3 UTAITUH/TH2 STUferd ST 91 = w X 79 X
14.4x3

= 10726 TANUH= 644 THY/=T
Tg TTFd U 3 T &, & T2 o HIa¥ & e & 30 UH. & a7fereh & g1 9 o &)
T, & 9T & & 1 TAUH/ TH 2 T 3T | 32 ITHT il AraeTwmdT 215 TH3/HT g
FA ST UTHT = (644 + 215) THI/HT= 859 UH/FeT
I START H qIHT Al Sraedahal
HIH ATITRT 3 8.1 TATuH
& TRsror Fi streaeTaar = ((m x 79 x 79)/ 4 x 8.1) TaAdiuw
= 39720 TafiUH
= 2383 TH3/HT
e {7 o forw strearewek 9T+t = 97% x 2383 U@
H3/EET = 2312 TH3/HET ...... feoour-2 T

4 T3 T + 1 399 AEAT Fdl gL & AfeT AIHeT T2 LT TF ald iH % (o7 H/rET
EIERY

4 x 36 I TH3/5eT + 1 x 228 TH3/=<T = 372 UH3/=T

1.6.5 T qIAT ol SATALAFHAT:

1.7.1

& FioT 859 =9 TH3/HET

HH SATIART 2312 TH3/FH(FETI-2 & FqETE | gTiA & o Afaih sraea=har)
T T 372 THS/EET

FT 3543 TH3/HT

T qTAT 0T SATATHAT = 3550 TH3/ =T

(FeTor-2 % SET i THaT & for srfafi=h strasashan)

1.7 o Burea afyr 51« 2%

T FTT ZT T2 SRIE AT &R &1 F1 I % o0 5 qTHeAT 6 o o ot &t &8 €= <F 18
CERIES
FATTAT & & AT = 1369 TH3/EeT

T & & LT = 1714 THY/HT

TATISIT &= gLeaT = 2040 THI/HeT
TATTSIT T AT AT Aeel = 702 THI/HT FLaAT;30<
T IiHe qLeAT = 984 TH/HaT

feoqur -2: 24T 3w o= |Gl F HATTAT AR % THA FT B2 Araeqwiarel F ATE 29 99

H STET ST ATl 39 f&fere 7T ofte § =7 et 9 o= 7@t B @ 2
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1.7.2 UF AT SUFT &1 F81 AR &l A (o0, BHATET F1AT qTe< 22 37 IFAH T &4 1 TR & FATq
festTes o1fr St 2% = 2040 TH3/HET+ 1714 TH3/=T
= 3754 TH3/HaT
I2TT = 3750 TH3/HET

1.7.3 G99 92 FAMT &F & (FF (1T ) T I qaqg H AN 90 I

farforg T % AET SraeTE T AT A TAT18 7 1.6.5 (Aqerue-l) § oy = ;v 3550
TH3/eeT g1 (Froqor-2 % @ | THA & forw fafiss sraegehan)

1.7.4  TESSITeH ®MET qTeX 3 3944q 1.7.2 47 1.7.3 H¥ IgaT R

feoqur: weifd =% &% =% [T w7 i T 798 1 anr awe fi G9qmEEr T a g, o
RS o 911 a9 aaT 9¥ UgA F 29T H USd g J81 AR ATl & &9 § {7 Srav
2l

feroqur-2; ZaT 3T o= FTAl | HATEd AN 6 THATE ol [S91e aedwdrsl & Tqae =9 711 |
STIET ST =9 T3 fere e sfte & UF gaamt 9 fF=m a8t T @ )

ATATH-2
1.0 I FUTSE ATTIAFHAT =l [T (1T TG00

1.1 &7 = & qaT:
1.1.1 &Fs:
(F) TF STEF & § T HUAZ &HAT = 50000 THS EFH{ T HEAT = 4
(@) T et &1 A" = 37.5 TH
(M JAF SR TAE = 120w
1.1.2 ThIH FITIE il ATAT 6l TOAT HHTTETL 6T SO, ST -
TEF oF H UHd 999 92 9% Sq &F &l i 9dg & [0 @5 UAIUH/ UH 2 ®/H 7o
ST & A
(@) frsTor =2=(17 X (37.5)2% 5)/4
= 5525 TR
(%) sTafera & FUT3T (3%) = (5525 x 3/100) Tafiun
= 166 TaUH
(¥) 65 fAe F forT i FOTST AT = 166 X 65
= 10,790 #tex

1.1.3 T o, 4500 TAHUH ®E T &war 7 U qidad w qifFes 3% W Furse Hi
AFTFAT = 135 TAT U
65 fome & o saegs "I FuTse = 8,775 iex

1.1.4 A &, 1140 Terduy £ A9ar arer B 7 2 gier &9, B W07 d9aqr 3%, FiF #9135 i
AFTFAT = 68.4 TTNTH

65 o & forT sraeas By FUTST = 4,446 fiex
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1.1.5

9 T o o AT &7 o [0 ALTF T BT FHIT3E:
(F) 9% &F &% F U sraews w9 FA13T = 10,790 127,
1w T F oo srtea w918 = 8,775 i,

2 B &9  forw sriferg w F#973T = 4,446 ey,

% = 24,011 #ex

(@) ITTET = 24,000 FHrex

1.2 FATTET &F S LT

1.2.1

1.2.3

1.2.4

1.3

Ao
(F) TF ST T T FAGY &AFaT = 1,20,000, =7 HIeT THT T HEAT = 2
(@) S &% &t &war = 60,000 TH 3, THF & FT ATH = 79 TH., TAF & *l SdTs = 14.4
Lee:
1.2.2 Y, STEH &5 § Uhel 999 98 FANMT TF 6 & Hief &7 % 12 Tadiug/ vg 2 £ ®g
[ERREGERIL TS

(7) 79 HIET =ATH & FAIT &F & & (o0,
&F FT =A™ (1) = 79 Hiex
AT & FIH 7 T g = 0.8 Hiex
(F) T 3 qF =T # AW (312) = (79-
(2X0.8)) TW. = 77.4 TH.
o et &1 = (7 /4) x (792-77.42)) TH 2
= 197 UH 2

() FH FHT W @ 12 Tadiuw/ ww 2 =
2364 TdITH

3% HIH FATSE AEF9TF = 70.9 TATUH
65 fave & forT sraeTs w1 FUTsT = 4,609 i

9 T LAT & o0 &l TS TUET & JTETE 1 FIF AifHe 3T 2 T €T gq Aa9TF BT
>

() I AIHE 8,775 Fiex
(B) T T 4,446 fex

FANHT FF 3o &7 LT & (10 A9TF T B HATSS: FATGIT ®F & 6 [0 AALTF HIH
FITSE 4,609 Ffex

(1) 1 = FifFeT & ™T aEegs: wiF Fa8e
8,775 =¥

()2 B =W ¥ U araerE W ST
4,446 HraT

T A@LAHAT = 17,830 e
IETEL = 18,000 e
ITFT IAET A qst T AT ST2F &30 F oy BIH FUT3S A G9THdAT 00 071 61 ST
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1.4

1.5

1.6

1.0
1.1

TITYAT T T ATFITFRAT T FAA F o0, I S oAl (ATTHFaw ®H FOT3e a2 6l
AALTHAT o A1) H TET 3TN AT 0l AAIAFAT [ SIET ST AT

IETE & ToI0, T & § 37.5 Hie & qa9 a2 &F oAT] Tl 2 oF &% oo STeF &A1 & (o0,
I FATST T AELTFHAT 2 X 24000 #fex s1aiq 48,000 Frew g1 =T a7z, TAF & § 79
e F TaH 92 &F AT a1 2 FANCHT B ¢ ST &1 & [0, B FITSS ] Aa9qHhdT 2
X 18000@2‘(3&1{?( 36,000Ffﬁ2"{%l

TqTH T2 FAIT &F & (FF FHTERT 9 FiT qof 78 92 907 @979 & o e it sraezswar: =3
U T &1 ATHETHAT & & § HET ATAT ¢ ¥ 28 Aqen=-3 | Feq & f&am 3w 2|

AIATH-3
FANHT FF 6 T % 91 Ueh a8 FATI] &F o H AR T FH IIEL0
T HITHELl o T FATCT &F o o [oIT B il ATG9THAT shl 0T o forT IS

1.1.1 g

1.0

1.1

T T ATH = 79 UY.
A T THTC = FANET TR
HIH SATIART &2 = 8.1 TAUIuH

T Fysr At oAy = T U2 %8
2,400 T /=T

T FATSE MFAFAT = 39720 x 3/100= 1192 Uardiuy
HIH FITSE AFeTHAT = (1192 X 65) e

3% HHET & AT 65 e ¥ form

= 77,480 ez

39,720UIUH = 2,383 TH 3/5aT I * o, =

HIATTH-4
T GEITTTH K ASTLOT AT AT FANA] ®F & & o0 s qieg R #ier smr 1 qar
T 31T AT T TOITeAT

A AIHT FATSHT TUTAT I AT TTAHE AT | FANST ®F e T HIe ART T &qa: Tq7
T 3 FATT & forg Remes BT T3 €)1 TrTetT &7 & 6 g 9 9T Srar gl T’ &
etz % forg =gmaw sraemsrar A= € T &;rAT-

FIH FATSHT TOTTAT

TUTAT | Tohed BITHT FASE T B (THRURUERD) AT Uiaaad {hed IR ®F (TTRUHUE)
ST FELE T ITANT FoRAT ST 2

1.1.2 I UTATRETT TOTTAT:

()

UF 92 WSRO &F w W RF fT § w0 F O uw A1 uF ¥ qterw qiegqaw At A
AALTFHAT AT gl UHT AT e H R A &7 9% &F TR & 919 UFh R @awor 9729
fergmaT SITaT g1 B T F o S5 qieter ST siavTer 97 REsgeM 91eT Y 9 S E)
RECrege qred Tl =7 ¥ W-FE | aTe $ET0 989 ° &7 il & 3 a1 &l gd 9%
TGT SATAT 81 BT T AT & qa1d | @7 S1ar g1 o ®r ffsror v a9 § grar g 5E
ATSeIS | =TS (AT STTAT g1 STt &1 R #1o &7 & @ 18 TANUH/ UH 2 #H =[Aqd HIT
UCATRT 3¢ % o0 fRmes o o 81 warelt ff==or & forw, ©% i1 o s 40 e o
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1.1.3
(%)

6.1

6.2

6.3

Tt T ST AR
FATH ST qad: AT g FTAT TOTTeAT

R H1er & o7 o & furfa ®, s8eT 9ar O § g9 Aty g |6 TEET aaqr At
STar g1 fRarew 9o fw e F @ & § wH F Ui & forw 5 ffeew i athy #ar g
T AT T SH [EATAT AL H SToal & GATAT ST Teh| AFLTH ART AqTawl & (7T Iar T
S AT T TOTTAT F AT U A AT-fosgeret stemd oft streT = gl

foreew o U ST Reaes qeas oTtHe g ST AnT &7 99 oar g ofiY R #ier & 9% e
Hifeom &t wa=tiera RSt #r afh F2ar g1 T & § IdqT o9 i AT 6T T TorTe
g

TSI F TGO § T ®F 9T TG U HISTA F a9 T TATH ATHS g7 AR

TATH AUITEAT T Scaterd eaaia g il saeasdr § 3T R @ T #iF qar & ™
fafersr g1z afaer aramE 9% w1 w0 REFes Tt F ey, que, TEuH, S,
TAT T ST T ot Trgir a7 siaeergig USitet T gHiaE A7 AqAiiad a1 ST 9rfew
qtter g gAtea BT ST a6 & 3T Jorierd ) 1 IR 7T SITaT 8 ST gt & SgaH ATl
T I HLAT 2

79 HieT ZATH AT o o (o0 AISLAT R UICAHA Feed &l ToET:

& &1 R it & w X 79 X 0.3 = 74.5 TH 2 (309 q1€ 9¥ 300 UH. UH. F ATl AT & HI
&I | 7@ d gU)

T T A T @ 18 AU/ UH 2 = 1341 vadiuy

40 THE H AG9TF A |HIH =07 = 894 ez

&% o [orT sraeaF Hisgee qAe it F e qr = 7+
*(135 feX I a1t 150 Ffiex &HAT a1 Fa 9¢ (947 Fed gu)
ATIAT-6
[ForT ST 6 < |
6.0 HIAT Y& TUTeT (THTHTH)

T THAT TTEH FT FF FLT AT TZAT TG ST T2 F o7 ST qRer T T =179
G H 4 33T ST g1 THE gL Jawa = fSSrea Faiat, TS i g=ree gursi
T AR Fh GALATER TETAT I TATAT ATAT AT TOTAT AT TTHATSAT 0T TESAT 6 TFLT 6
T U AT g =T g1 T8 S geATe i URA i e | gafad g ™A ga
ATAAT AT S IS 6l AT 21| 6 qg il JedT0 STgifel T97E, AT AT fFehie 7 F a9
TqFHAT § AT Siaqd: T e T, RS HT THATT, SCOTEA FT THAT 3T TATIL0(T TATT BT
AT gl

T TATAT T AT THLT HAFRT & (o0 G0 THAEE TORIT FT JodiwT F39 g Uh
TR g &1 AaeTFHar gl g1 TH IR0 A7 SUTNT FId gu, e =Fored, e
ST, T TREd, TRETE U Tt T atea siw s, do-FRatag sttt
T TORATRA, ATATARTeT AT TSrATe Ue Tiharel, Tioveror syl T Tiohar &1 I9Tad
FIA AT T Tl I e # o= f&ar srar g

FATAT T LEAT Taed TUTSAT EATIT FIAT ALY, ST Tk FHAAT 6 THET G609 o F TH
Ftos o g, Red Fefofag o= W@ ged T g1 geAT Taed e (THUHT)

T (FTSHT FAT, IR 2, S 3 AN F3) =Foh 92 STETRa gl Agul e &
A T IT U TATAT GLAT T & FeeA o (o0 Fferfaa ageett 9% = w2 e
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6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

& AT -

TIA 3T VYT Yiaaagarn ad offd yage, Fudl S9rad Jied, Saraael, TR i,
I, ATFLTFHATY AT TOHTATT; HTHAH TF FLAT ATHA g

TIoT A7 FFoured - St F J9g" & o aR=TeT gt ud IHare F7 J9T we 37
AN A o o0 PG ATSH U AT T A0 Bl

TRATAATHS [HE=0T: @1 AT FOHT F SR F Taeq & o Taae it qosgq aoaqre i
e fohaT ST 2l

FT TATAAT TTHA 85

qad AT - THH Taed THIEAT, Tadgdar fil geIdr Y T & o0 SarEagl & 78 &
EISIEERINEE R

6.4 TTAT TaET TUTSAT & ek (THUATH)

6.4.1 AT TFLT TUTAT § FH T FH HHEd AT T2 AT g ATy, ST Haraai wf Teg

AT 1 ATALTHATAL 1 T FIA H HIG ;AL

(F) ATA AT TaerT Taagdr-
(i) g % waee Tfdagar Tauaus § #72 ®9 § fG@rs a1 1 A1[ 0| Tae Al FOet 6 e g

TATALOT AT ST FTSATHT HEAAT T T [ored faaor fawfad F3ar A1 v oiv 39 q9dq
TAT FATRY ST GG FIEAFH FH AN FA F (0 aedqa Sreaartat, sttt 6w =9 it
SR T TRATIIT FXdT gl Tae &l g [Meid H & o7 LT ST TATa<0r Taa= HIawd
1 FHEAT FIAT AU 6 FAT g @ MeiRa g o I9g<h, TH0d S 9Tl a7 8ar &l
T THTAT AT FTAFH AGTILAT THROTHT, Faerdt RfRafaat siw Fiaw g i sfdagar
& AT | AT, 29T ST FIAFH o6 ST Heahi H T f G A@LTHAT T T HIAT
AU Terere qe et it feoafort, Aot sfiw Tttt 1 yerfed B ST = tgul

(@) TrerT S fAoaae:

(i) e 7g gt Hwam

() 9IF THURUH "2 6 (AoaTad FT T Fed & or0 IRamsti e agiaat &1 afearog
[ERIRIR S

() afFaT wr RRETO g2 Y THUATE 9 Y9[E & fou @fRamms s aifates
AALTFHATAT T TIT FLA o ToIT TSI 7T 737 8

() FTSTATSA, SIS 3T TZ AT T T AT FA 6 [0 Tehigha g7 Sar g 6 2,
g @i Ao srefieE T, shaTst, S, FETRET i sward § 9t e S
EHCIES

(IV) +=T T Ogras ST=reh saegshars qigd aoie e J9ree [, Tquaue &
ESITe 2, R F o7 qae ¥ forw fefaa fro o )

(i) T AT THUHUH F GIA AT STATFAT T A T TZLT FHT,

()  UF THRICHE GLEAT HEH A DI TRTAT AT 31T TS AHAT FHIAT (o6 THT % AT T TRl
FH T3 Bl B,

(F) =2 qgEfEa wr & =0 [fFgw & Fuifa o= g2 e & om e
IALETI AT AT 329 e fem-gfafes £ wiafata=i F &= v wow 99w g;

(F) TR TEUT IERATA B gETET &7 ST ST b T, AT, T T
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YT H WIE FA g, AAAT RATHT F2G g ST A FH FLA 6 ITAT A7 qHAT
FAE;

(B) EATET SEeA THRAT FT Aqcd FHIAT

()  IF-FaT T IUTAT ¥ FATIAT FIAT,

() ATARF ST FTed FRaeTeat % |7 vHuHTy % Wi Tiaagar S AT i

(1) ETo % FH T T [T T AGc FHl F@rET <7

(i) ot AT ol ITLAT AT T FIA o [T TOERATSH, TEITAT, SO, 37 TTereror it #moHT,

FTATATA, TR T AT FN| Ivg A 1T TS 6 qTT AT(GH TTSTAT AR o Fe o o
SR g1 AR, ST ATsA it A 3 A&7 F =T 3l HIAT AT TqTee, AT 3T
Tt AT 9Y AqEted FHATRAT digd T A1 F eI § T@d gU UF quE TauHs
FTAFA AT FA, e Ao arfae €,

() g ad vauas geeiel

() 3 aTer v & forw ueuEs qe)

(1) FEeot ATy i i)

(IV) TRt FeaT, FTEere T, SATaETeE areed oY qa&ae & siaw &t gge
(V) SaTaeRTe( e St feham

(VI) Zhame &t arfiard;siv

(VIl) S@ma et T Jaee awrean

(iv) Ot S T IR, TATE AT 318 & e, foraa=ia ol o §91a & o7 aaie Seraet

()

(i

FT TgAT, AT 3T AT HTAT AR T TAT | T T il ATAT HLAT AT A THUHTH
& WA T AT THTTH FA a7l T2AT SUTAT T ST FHLAT AU

gR=TeTeRe e T9fiv wtrar & datea aearst & T F o e Fuet sraey g §
At gat i gg= w3, g9 G FEta w3 F o e grf, Sff 997 #9T, 912
H X GHEET, TG & TATAT FT Thd T &, AT Hgeaqul GO gTid IT SATIL &l THATT HT
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(V) TEaT™ T @a oY "atea Ma=on uz agatd gt sfiT Ses geaisT
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FIAT T FTH & T 8 T2l T T84T [T [I707 JiS[E 2

(VIl) &7 =1t 92 foRet o1 afivads &1 Refe & & g 9 F Aoamea &
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ST THH AT THET FHHAT D Grod AT ST
11.5 &1 yorredt  fore aefe:

11.5.1 & F7 Ao (Hefesey) vaege: st afasEre  @Ffae = § dieiesey i
AFLTFATAN T TATSAAT T HATSA FT TRATOT 3y, S8 3 [ Fee qRFSmg, a8 hies
TRATATY, THALTSE, ATHTT HATAT A T SATHAT g7 Hatad w@EmE|
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T YT T3 SO St -
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(i) =le=H

(iii) A & A

(iv) o= gurear sie St

(V) F=TE 9T HH
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(oxxiv) STETA/TESHT 60529 FTET FTRT T&TH 6l ST+ aret geear & =t
(oxxv) AU 15848 Rish Tethe, AMTEIEge, HT U< — fEforgar
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(oxviii) AAETEST-THEET-105: o T He oeen;
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TAFHIT I 15 HieT R
(i) T AT T EF IUFIO H FF F FH 15 Hied F I 9¥ Fuq gET A1 FEmT
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(8) ATrerr-3 & o, o o fofT |75 e UET e o Jiedl 9% HER0 & § Fld Th Sl faed el

FT T T AFeTHAT AN Al Bl gl
qTferHT-5
& AT ATFATSE FlAarel F S TAHTT g3 - (T TATIATA  forw)
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PETROLEUM AND NATURAL GAS REGULATORY BOARD
NOTIFICATION
New Delhi, the 29th March, 2023

F. No. PNGRB/Tech/8-T4SR&GP/(1)/2023 (P-4247).—In exercise of the powers conferred by section 61
of the Petroleum and Natural Gas Regulatory Board Act, 2006 (19 of 2006), the Petroleum and Natural Gas
Regulatory Board hereby makes the following Regulations, namely: -

1. Short title and commencement. -

(1)  These regulations may be called the Petroleum and Natural Gas Regulatory Board (Technical Standards
and Specifications including Safety Standards for Petroleum Refineries and Gas Processing Plants)
Regulations, 2023.

(2)  They shall come into force on the date of their publication in the Official Gazette.
2. Definitions. -
(1) In these regulations, unless the context otherwise requires;
a. “Act” means the Petroleum and Natural Gas Regulatory Board Act, 2006 (19 of 2006);
“Annexure” means the Annexure to the Schedule in which it occurs;

C. “Board” means the Petroleum and Natural Gas Regulatory Board established under sub-section (1) of
section 3 of the Act;

d. “Block” means facilities operated or used in integrated way and surrounded by roads, such as, process unit,
boiler house, group of tanks located in a dyke, group of pressurized storage tanks, loading gantries, flare
and like others;

e. “Blowdown” means the process of removal of all flammable or non-flammable material from a vessel or
container upon shutdown or depressurization of the equipment or unit;

f. “C4 and Lighter ends” means hydrocarbons or a mixture of Hydrocarbons containing four or less than four
carbon atoms,such as Butane, Propane, Propylene, LPG a mixture of propane and butane also fall under
the same category;

g. “Compressed Gas” means any permanent gas, liquefiable gas, or cryogenic liquid under pressure or gas
mixture which in a closed pressure vessel exercise a pressure exceeding one atmosphere (gauge) at the
maximum working temperature and includes Hydrogen Fluoride. In case of vessel without insulation or
refrigeration, the maximum working temperature shall be considered as 55 °C;

h. “Control of Work” means a documented system to control hazardous work. It covers job planning, risk
assessment, scheduling, isolation management and a formal PTW (Permit to Work) system.

Explanation. -For the purposes of this definition, -

i. “Approver” means designated Plant or Area in-charge is to approve an activity based on the risk,
involved in executing the activity. Higher the risk, higher would be the approval level required for
authorization;

ii. “Cold Work” means an activity which does not produce sufficient heat to ignite a flammable air -
hydrocarbon mixture or a flammable substance;

iii. “Hot Work” means an activity that can produce a spark or flame or other source of ignition having
sufficient energy to cause ignition, where the potential for flammable vapors, gases, or dust exists;

iv. “Issuer” means designated person authorized to issue work permit;

V. “Permit” means a formal and detailed agreed document that contains location, time, equipment to be
worked on, hazard identification, mitigation or precaution measure or measures to be followed and
the names of those authorizing the work and performing the work; and

Vi. “Receiver” means designated person authorized to receive work permit.

Note: Where open flame jobs are involved, additional precautions and controls on top of those for regular
Hot Work must be in place;

i “Critical lifts” means a lift that exceeds 75 percent of the rated capacity of the crane or derrick, or requires
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the use of more than one crane or derrick;

“Day Tank” means a tank having storage capacity sufficient for one-day operation of connected process
unit;

“Design” includes drawings, calculations, specifications, codes and all other details necessary for complete
description of the pressure vessel and its construction;

“Design pressure” means the pressure used in the design of equipment, a container, or a vessel for the
purpose of determining the minimum permissible thickness or physical characteristics of its different parts.
Where applicable, static head shall be included in the design pressure to determine the thickness of any
specific part;

“Dyke” means a structure used to establish an impounding area;

“Emergency Shutdown System (ESD)” means a system that safely and effectively stops whole plant or an
individual unit during abnormal situation or in emergency;

“Facility” means any building, structure, installation, equipment, pipeline, or other physical feature used in
petroleum refining, storage, transportation and distribution;

“Flash Point” means the lowest temperature at which the liquid yields vapour in sufficient concentration to
form an ignitable mixture with air and gives a momentary flash on application of a small pilot flame under
specified conditions of test as per IS: 1448 (Part-1);

Fired Equipment” means any equipment in which the combustion of fuels takes place and includes among
others, fired boilers, fired heaters, internal combustion engines, certain integral heated vaporisers, the
primary heat source for remote heated vaporisers, gas-fired oil foggers, fired regeneration heaters and
flared vent stacks;

“Fire station” means a building housing facilities of parking fire tenders and keeping other ready to use
fire-fighting equipment for meeting plant emergencies, fire control room with required communication
facilities and fire alarm panels;

“Fire Water pump house” means a building housing fire water pumps, jockey pumps, communication and
alarm system, instrumentation and the required operating and supporting personnel;

“Gas Processing Plant” means a facility where natural gas is received and processed to separate gas, LPG
condensate and other products;

“General Classification of Petroleum Products” means petroleum products which are classified according
to their closed cup FLASH POINTS as given below:

(i) Class-A Petroleum: Liquids which have flash point below 23 °C;
(ii.) Class-B Petroleum: Liquids which have flash point of 23 °C and above but below 65 °C;
(iii.) Class-C Petroleum: Liquids which have flash point of 65 °C and above but below 93 °C;

(iv.) Excluded Petroleum: Liquids which have flash point of 93 °C and above;

Liquefied gases including LPG do not fall under this classification but form separate category.

Note: In the following cases, any of above classification does not apply and special precautions should be taken as

required;

® Where ambient temperatures or the handling temperatures are higher than the flash point of the
product; or

(i)  Where product handled is artificially heated to a temperature above its flash point.
“Hazardous Area” means an area which will be deemed to be hazardous where:-

0] petroleum having flash point below 65 °C or any flammable gas or vapor in a concentration
capable of ignition is likely to be present; or

(i)  petroleum or any flammable liquid having flash point above 65 °C is likely to be refined,
blended or stored at above its flash point.

Note:- For classification and extent of hazardous area, refer "The Petroleum Rules, 2002 and 1S:5572";

“Ignition source” means any item or substance capable of an energy release of type and
magnitude sufficient to ignite any flammable mixture of gases or vapours that could occur at
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the site;

“LPG Facilities” means a facility where liquefied petroleum gas (LPG) is stored, received or dispatched by
rail, road, pipeline or filled in cylinders;

“May” indicates provisions that are optional;

“Maximum Allowable Working Pressure (MWAP)” means the maximum gauge pressure permissible at the
top of equipment, a container or a pressure vessel while operating at design temperature;

“NDT” means Non-Destructive Testing methods like Dye Penetration Inspection, Wet Fluorescent
Magnetic Particle Inspection, Ultrasonic thickness checks, Ultrasonic Flaw Detection, Radiography,
Hardness Test and other relevant Inspection procedures carried out to detect the defects in the welds and
parent metal of the pressure vessel;

Non-routine activity means any activity that is not fully described in an operating procedure andnon-
routine does not refer to the frequency at which the activity occurs; rather, it refers to whether the activity
is part of the normal sequence of converting raw materials to finished products. Making and breaking
connections to unload a railcar would likely be covered by an operating procedure, whereas breaking a
connection to remove and calibrate a pressure transmitter would be considered a non-routine work activity;

"Petroleum Refinery” means an industrial process plant or group of process units or facilities where
petroleum or crude oil is converted and refined into more useful products such as petroleum naphtha,
gasoline, diesel fuel, asphalt base, heating oil, kerosene, liquefied petroleum gas, jet fuel and fuel oils and
like other more useful products . Group of process units or facilities includes, unloading or loading,
storage, processing, associated systems like utilities, blow down, flare system, fire water storage and fire
water network, control room and administration service buildings like workshop, fire station, laboratory,
canteen and like other buildings.;

“Pressure vessel” means any closed metal container of whatever shape, intended for the storage and
transport of any compressed gas which is subjected to internal pressure and whose water capacity exceeds
one thousand litres and includes inter connecting parts and components thereof up to the first point of
connection to the connected piping and fittings, but does not include containers wherein steam or other
vapour is or is intended to be generated or water or other liquid is or is intended to be heated by the
application of fire or the products of combustion or by electrical means, heat exchangers, evaporators, air
receivers, steam type digestors, steam type sterilizers, autoclaves, reactors, calorifiers, pressure piping
components such as separators or strainers and vessels containing a liquid under a blanket of compressed
inert gas;

“Process Unit” means a unit having integrated sequence of operation, physical and chemical, and may
involve preparation, separation, purification, or change in state, energy content or composition;

“Protection for exposure” means protection of building, structures, human from exposure to fire, radiation,
toxic releases;

“Safety relief device” means an automatic pressure relieving device actuated by the pressure upstream of
the valve and characterized by fully opened pop action intended to prevent the rupture of a pressure vessel
under certain conditions of exposure;

“Schedule” means the Schedule to these regulations;

“Service building” means a building housing facility for inspection, maintenance or other supporting
services which are directly required for operation of the plant such as warehouse, workshops;

“Shall” indicates a mandatory requirement;
“Should” indicates a recommendation or that which is advised but not mandatory;
“Table” means Table to these regulations;

“Tank height” means the height from tank bottom to top kerb angle for cone roof tanks and forfloating roof
tanks, it is the height from tank bottom to top of tank shell;

“Tank vehicle loading or unloading” means a facility for loading or unloading of petroleum to or from tank
wagon or tank truck;

“Water capacity” means capacity in litres of a pressure vessel or a container or a tank when completely
filled with water at 15°C;

(2.) Words and expressions used and not defined in these regulations, but defined in the Act or in the rules or
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regulations made there under, shall have the meanings respectively assigned to them in the Act or in the rules or
regulations, as the case may be.

3. Application. -

(1)  These regulations shall apply to all entities engaged in Operation of Petroleum Refineries or Gas processing
plant to ensure safe and reliable operations through complete lifecycle of the project.

(2)  The mandatory requirements of these regulations are not applicable to the common facilities constructed
outside the ISBL (Inside Battery limit) of an entity where no processing of hydrocarbon is carried out, that is
to say Main Administrative Building, Material Stores, Raw water facility, Engineering workshops and Security
watch towers.

4. Scope. -
(1) Requirements of these regulations shall apply to all Refineries and Gas Processing Plants,

(2)  These regulations lay down minimum requirements of layout within the plant boundary for unloading or
loading, storage, processing, transfer and handling of hydrocarbons or other hazardous substances or chemicals
in Refineries and Gas Processing Plants.

(3) These regulations also cover engineering considerations in design, installation, operation, maintenance,
inspection including fire protection and safety systems.

(4)  These regulations shall not be applied to onshore or offshore upstream facilities.

(5)  These regulations shall not be applied to mini refineries with total petroleum class A, class B, class C
inventory upto 2000 MT.

5. Objective. -

The standards referred to in regulation 6 are intended to ensure uniform application of design principles in layout
and to guide in selection and application of materials and components, equipment and systems and uniform
operation and maintenance of the Refineries and Gas Processing Plants and shall primarily focus on safety
aspects of the employees, public and facilities associated with Refineries and Gas Processing Plants.

6. The standard. -

Technical standards and specifications including safety standards (hereinafter referred to as standards) for
Refineries and Gas Processing Plants shall be as specified in Schedules which cover design and layout,
electrical systems, process system, maintenance, inspection, competency assessment, fire prevention, leak
detection, firefighting system and safety management system.

7. Compliance to these regulations. -

(1)  The Board shall monitor the compliance to these regulations either directly or under its supervision through an
accredited third party as per separate provisions on third party conformity assessment.

(2)  The board of the entity shall appoint one of its directors, within ninety days of the coming into force of these
regulations, to be responsible for ensuring compliance to these regulations.

(3)  Any entity intending to set up Refineries shall make available its detailed plan including design consideration
conforming to these regulations to PESO for their approval.

(4) If an entity has laid, built, constructed, under construction or expanded the Refineries and Gas Processing
Plants based on some other standard or is not meeting the requirements specified in these regulations, the entity
shall carry out a detailed Quantitative Risk analysis or Qualitative Risk analysis of its infrastructure. The entity
shall thereafter take approval from its board for non-conformities and mitigation measures. The entity’s Board
approval along with the compliance report, gap analysis, mitigation measures and implementation schedule
shall be submitted to the

Board within six months from the date of notification of these regulations.

8. Default and Consequences. -

(1)  There shall be a system for ensuring compliance to the provision of these regulations through conduct of
technical and safety audits during the construction, pre-commissioning and operation phase.

2 In case of any deviation or shortfall including any of the defaults, the entity shall be given reasonable time
limit for rectification of such deviation, shortfall, default and in case of non- compliance, the entity shall be
liable for any penal action under the provisions of the Act or termination of operation.
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9.

10.

(1)

()
(3)

Requirements under other statutes.

It shall be necessary to comply with all statutory rules, regulations and enactments for the time being in force as
applicable and requisite approvals shall be obtained from the relevant competent authorities for Refineries and
Gas Processing Plants.

Miscellaneous.

If any dispute arises with regard to the interpretation of any of the provisions of these regulations, the decision of
the Board shall be final.

The Board may at any time effect appropriate modifications in these regulations

The Board may from time to time issue guidelines consistent with the Act and these regulations to meet the
objective of these regulations as it deems fit.

SCHEDULE-1

[See regulation 6]

1.0 Site selection and Layout:

1.1 Introduction:

1.1.1 Hydrocarbon processing and handling plants are inherently hazardous. Today's trend of large and
complex plants presents substantial risk potential. At times plants are modified to operate at higher
capacities or efficiencies necessitating larger storage requirements than contemplated earlier. For
these reasons, initial site analysis for the proposed new construction or addition should be done
carefully while considering the space allocation to the various facilities.

1.2 Plant Layout Philosophy:

1.2.1 Following philosophy should be adopted in layout of an installation, namely: -

(@)

(b)
(©

(d)
(€)

)

(9)
(h)

1)

(k)
U]

Block layout should be adopted as far as possible. Plant layout arrangement should follow the
general route of raw material to process unit or units with tankages interposed as required
followed by storage and dispatch facilities. The entire area should be sub-divided into blocks;

All process units and dyked enclosures of storage tanks shall be planned in separate blocks
with roads all around for access and safety;

Primary traffic roads in the installation shall be outside hazardous areas. Roads separating the
blocks shall act as firebreaks. In existing facilities in which roads are within hazardous area,
vehicular traffic shall be restricted except for the emergency vehicles;

Pedestrian pathways should be provided and marked alongside the primary traffic roads;

Alternative access shall be provided for each facility so that it can be approached by
emergency responders in the event of blockage on one Road. Widths, gradient and turning
radii at road junctions shall be designed to facilitate movement of the largest fire-fighting
vehicle in the event of emergency;

Rail spur should be located close to the boundary of the installation to minimise road or pipe
crossings and blockage of roads during shunting.;

Layout of the facilities should be made to minimize truck traffic ingress in the plant;

Two separate road approaches from the highway or major road should be provided.
Preferably, one for employees and other for product and material movement. Both these
approaches should be available for receipt of assistance in emergency;

Presence of ignition source shall always be contemplated beyond the boundary wall of the
installation (Plant area);

Orientation of flares, furnaces and heaters, dusty operations (such as Sulphur handling.) and
cooling towers should be decided based on prevailing wind direction to avoid travel of
hydrocarbon vapour over sources of ignition or to avoid corrosion. Erection methods shall be
studied for all types of equipment or structures. Towers, reactors, fired equipment should be
located in such an area so to facilitate erection;

Maintenance requirements for each type of equipment shall be identified and considered;

For construction activities, area should be earmarked;
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(m)
(n)

(0)
(P)

Future expansion should be assessed, and space provision be made accordingly;

Emergency Response Centre (ERC), if provided shall be located in safe area preferably near
main

plant entry or exit. It should be able to communicate with Main Control Room, Security
control centre, main fire station and with outside local administration in the case of
emergency;

Emergency control room and alternate emergency control room should be located in safe
area;

In plant layout, area shall be identified for incoming truck parking, movement and
weighment. For outgoing trucks, consideration shall be given to include truck sheeting area
with proper safety arrangement.

1.3 Layout of Blocks or Facilities:

1.3.1 To prepare a layout, information should be collected on the following aspects, as applicable,

1.3.2

namely:-

(a)  Process units, utility requirements, storage tanks and pressurized storage vessels;

(b)  Product receipt or dispatch and mode of transport (rail, road and pipeline);

(c)  Warehouses, storage areas for solid products such as petroleum coke, petroleum wax, sulfur,
bitumenor asphalt and other open storage areas such as scrap yards;

(d)  Chemical or Toxic chemicals storage, hazardous waste storage or disposal;

(e)  Flares;

(f)  Service buildings, fire station and fire training ground;

(g) Site topography including elevation, slope, and drainage;

(h)  Meteorological data;

(i)  Bathymetric data (such as high tide level, surge wave height ), highest flood level in the area,
water table, natural streams or canal for installations in coastal areas;

1) Seismic data, Approach roads to main plant areas;

(K)  Auviation considerations;

()  Risk to and from adjacent facilities outside boundary wall;

(m)  Environmental considerations;

(n)  Statutory obligations; and

(0)  Security considerations

General consideration for the layout of blocks or facilities, while locating the various facilities or
blocks, the following should be considered, namely: -

(@)
(b)

(©)
(d)

(€)

()

(9)

Layout of Blocks or facilities should be in sequential order of process flow;

Process unit or units, tank farm, loading gantry, solid storage, utilities, Emergency DG sets
and approach roads should be located on high ground to avoid flooding;

Utility bloc or blocks should preferably be located adjacent to unit blocks;

Power generation facilities which also supply steam for process requirement should be
located near the process unit block;

While designing layout, overhead power transmission lines shall not pass over the installation
including the parking areas. Horizontal clearance from oil and gas installations shall be in
line with the Indian Electricity Rules;

High Tension (HT) or Low Tension (LT) sub-station or sub-stations should be located close
to load centres;

Cooling Towers should be located downwind or away from the wind direction of process
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(h)

1)

(k)

0
(m)
(n)

(0)
(p)

(@)

(1)
(s)

(t)
(u)

v)

equipment and substation so that fog developed will not cause corrosion or obstruct vision or
short-circuiting;

Excluded petroleum product or other chemicals storage tanks should not be grouped
according to product classification with Class A, Class B, Class C product tanks in the same
dyke. Petroleum products which are chemically unstable in nature should be stored in
separate dyke. In hilly areas, storage tanks should preferably be located at lower elevations;

While designing layout, the truck loading or unloading facilities should be located close to
product movement gate and should be oriented to provide one-way traffic pattern for
segregated entrance and exit. The petroleum truck loading or unloading facilities should be
away from process units or storage tanks and the number of such loading or unloading areas
should be kept minimum as far as practicable;

Sulphur recovery unit and Sulphur loading area should be located close to sulphur movement
gate and away from populated areas. Manned facility should not be located downwind of
these facilities;

Equipment drawing air (such as air compressors, air blower, FD fan) should be located away
from Sulfur recovery unit or Sulfur handling facility or other toxic or dust explosion
producing sources;

Minimum separation distance of 50 metres is recommended between sulfur storage or
handling and any facility or boundary wall;

Petroleum coke storage and handling facilities should be located as far as possible away from
process units, air separation plants, populated and hazardous areas;

Separate collection system should be provided for different types of waste generated in the
process plant such as oily water, caustic, acid effluents, fecal such as Effluent Treatment
Plant should be located minimum one block away from process unit area, downwind of
process units and important areas considering odour and emission of volatile organic
compound. This should be

closer to disposal point by the side of the boundary and at lower grade to facilitate gravity
flow of effluent. Suitable measures shall be in place to prevent overflow from ETP during
rains or otherwise;

Flare should be located upwind of process units and the area around flare should be paved.

Main pipe racks or pipe track of other units and facilities shall not be routed through process
units. Provide overhead clearance for vehicles over roadways and railroads. Such overhead
clearances should be protected by protective goal posts about 10 metres before on either side;

Roads should be provided to serve all process areas requiring access for the operation,
maintenance and firefighting. These roads should encompass the process blocks or process
units;

Smoking shall not be permitted inside the installation;

Fire station, firewater storage and firewater pump house shall be located at a safe place away
from hazardous areas. Fire station should be upwind of process units and hydrocarbon storage
area with direct approach to process units or other critical areas;

Location of firewater pumps shall not be less than 60 metres from other hazardous facilities;

In case process units are operated in an integrated way and shutdowns are taken
simultaneously, then it may be considered as a single block. In such case, fire water estimate
shall consider the area of entire block as a single unit;

Logistics of heavy lift items and lay down area for fabrication;

1.3.3 Separation distances:

Minimum separation distances between various blocks or facilities described above shall be as per
Table-1. The Table shall be read in conjunction with the notes specified with the Table. Siting of
manned buildings should be based on Consequence (Dispersion) Analysis and considering
operational needs. In order to promote better-estimated separation distances, the results of principles
of Inherently Safer Design, Hierarchy of Control, various PHA studies such as HAZID, CA, QRA
should be used. This will minimize process hazards and the associated occupational health and
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safety hazard to personnel.

1.4 Layout of Process Units:

1.4.1 Equipment in process unit can be arranged in many ways. Safety, economy, operability, and ease of
maintenance should be considered in locating each item within the unit. Adequate spacing between
equipment will help in minimizing the spread of fire and domino effect. Consideration should be
given to access for firefighting, evacuation of operating and maintenance personnel during
emergency and to avoid congestion in the unit.

1.4.2

General Considerations for the layout of Process Equipment:

(@)

(b)

(©)

(d)

(€)

)

(9)
(h)

(i)

1)

(k)

0

Process flow sequence and operating procedures should be thoroughly understood so that
equipment arrangement in the plot plan is functional. Equipments should be arranged in
logistic process sequence for optimum piping runs and operational and maintenance ease.
Spacing between equipments shall be adequate for undertaking maintenance jobs;

The unit pipe rack should be kept in the centre, thereby splitting the unit into two or more
areas of equipment. Pumps may be arranged in two rows close to and on either side of the
pipe rack. Heat Exchangers and vessels should be grouped together forming outer rows on
both sides of the rack;

Heat exchangers should be located perpendicular to the pipe rack on the outer row to
facilitate pulling of tube bundles with mobile crane or by other means. Shell and tube heat
exchanger should have a longitudinal clearance of at least one-metre plus the length of
removable bundles;

Air fin coolers should be installed above the pipe rack, technological structures or
independent structure. Pumps handling hydrocarbons above the temperature of 230 °C or C4
and Lighters hydrocarbons should not be installed underneath the air fin coolers;

Vessels having large liquid hold-up should be installed at lower heights and preferably at
grade. Adequate drainage should be provided around such vessels. Where process
requirement dictates their installation above grade, these should be located in open area;

Towers or columns should be located along the pipe rack towards open areas for unobstructed
erection as well as maintenance of internals at grade. Tall towers requiring frequent operating
attention at upper levels may be located at one place so that common connecting platform can
be provided;

Thermo-siphon re-boilers should preferably be placed close to their associated towers;

Vessels, column, Reactors with internals or containing catalysts, chemicals should have a
drop-out area for removing or installing the internals or for loading or unloading of catalysts
and chemicals. Further, the demarked hard area for crane movement should be provided;

Heaters should be located up wind at one corner of the unit. Space should be provided for
removal and cleaning of heater tubes besides approach for crane. Areas around the heaters
shall be paved for guiding spills away from process equipment. Intake of Forced Draft fans
shall be taken from safe location or Fan shall be located away from process equipment from
where they are likely to suck hydrocarbon vapors. The heater fuel supply system is equipped
with small knock out drums and valve stations which are considered integral part of heater
package;

No trenches or pits (closed or open) should extend under the furnace and within 15 m
distance from the furnace walls. All the underground drain connections shall be sealed closed
connections over an area 15 metres from the furnace walls and no open funnel or drain shall
be considered within 15m distance from the furnace walls;

The local control panel for soot blower control, Burner Management System (BMS) and flue
gas analyzer only should be located on and near the process heater. The rest of controls
should be taken to control room;

Gas compressors should be located downwind from heaters so that leaked gases will not drift
towards the heater. Gas compressors should have roofing and open from sides to avoid
accumulation of heavier vapours or gases on the floor of compressor house. Compressor
house should be located near the battery limits to facilitate ease in maintenance and
operation. Drop out area should be provided for maintenance. Along with side opening to
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143

(m)
(n)

(0)

()
(a)

(n)
(s)

(t)
(u)
v)

clear the hazardous gases heavier than air, there should be monitors or gas detectors at the top
of compressor shed to avoid accumulation of hazardous gases lighter than air;

No other tankage except day tanks or process chemicals shall be provided within battery
limits of any process unit;

Process chemicals storage tanks should be provided with kerb wall of minimum 300-mm
height. Hydrocarbons day tanks shall be provided with dyke in line with section 1.5.1. (a) of
this regulation;

Cold boxes should be located on grade or on separate elevated structures. Adequate space
should be provided around cold boxes for ease of operation and maintenance;

Flare knock out drum for the process units should be located at battery limit of the unit;

Blow down facilities or buried drum should be located at one corner of the plant or unit
farthest from furnace or any fired equipment and on the lee-ward side of the unit;

Vent from Blow down facility shall be minimum 3 m above the highest equipment falling
with in radius of 15 m from the vent stack;

Occupied building including operator cabin, if any, within unit premises is not recommended.
In case the same is unavoidable, the building shall be located upwind side of the unit and
adequately protected from blast overpressure, H>S, heat radiation and asphyxiation hazard.
The cabin should be for minimum occupancy of the shift operators of the respective facilities
only;

Stairways should be provided for the main access;
Minimum headroom under pipes, cable racks should be 2.1 metres;

Equipment should be spaced to permit use of mobile equipment and power tools or servicing
and maintaining equipment during turn around periods.

Equipment spacing with in process units:

(@)
(b)

(©)
(d)

Minimum separation distances between various equipment within process units are given in
Table 2. The distances recommended should be followed to the extent feasible.

Equipment spacing within the process unit may be varied if it is essential to meet the process
or safety or design requirements specified by Licensors or Equipment Manufacturer or of the
Engineering Consultants except the followings, namely: -

(i.)  Blow down facility (open pit type) or oil catcher shall be located at a distance not less
than 30 m from fired heater or any fired equipment. If the blow down drum is located
underground or oil catcher is cover with vent to safe location, the minimum separation
distance shall be 15m;

(ii.)  Fuel Oil day tank shall be located at a distance of not less than 15m from equipment
except those facilities such as heat exchanger, pump connected directly with the Fuel
Oil system;

Firewater hydrant or monitors shall be minimum 15 m away from the equipment that is to be
protected from that Hydrant or Monitor;

Water spray deluge valve:

(i.)  Water spray system deluge valve shall be minimum 15 m away from the target
equipment handling hydrocarbon;

(ii.)  In case of storage tanks, the location of deluge valves or fire water ROVs should be
determined meeting the performance criteria in terms of system discharge time,
ensuring its accessibility and the valve should be protected, such that integrity of these
valves is ensured from following impacts, namely: -

() Thermal radiation heat from fire in vicinity;
(1)  Potential for explosions affecting integrity of deluge valve;

(1) The location and arrangement of drainage facilities including dykes, trenches,
and impounding basins; and
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(IV)  Potential for freezing and mechanical damage;

(e)  Fuel gas knock out drum shall be located at a minimum separation distance of 15 m from the

heater;

(f)  The separation distances of equipment as mentioned in Table 2 shall be maintained as
minimum. However, these can be increased to comply with the recommendations of the
OEM or licensors.

1.5 Layout of Storage Tanks:

1.5.1 General considerations:

(@)  Dyked Enclosures:

(i)

(ii.)

(iii.)
(iv.)

(v.)

(Vi)

(vii.)

Petroleum storage tanks shall be located in dyked enclosures with roads all around the
enclosure. Aggregate capacity of tanks located in one dyked enclosure shall not
exceed following values; namely: -

(1) 60,000 m?® for a group of fixed roof tanks; or
(11) 120,000 m? for a group of floating roof tanks;

Fixed cum floating roof tanks shall be treated as fixed roof tanks; but, in case these
tanks are provided with windows opening on the shell and these windows will not get
blocked in any case, then, these may be considered as floating roof tanks (such tanks
shall not be used for alcohol storage in which water ingress is undesirable);

If a group of tanks contains both fixed and floating roof tanks, then, it shall be treated
as a group of fixed roof tanks for the purpose of above limits;

Dyked enclosure shall be able to contain the complete contents of the largest tank in
the dyke in case of any emergency. Enclosure capacity shall be calculated after
deducting the volume oftanks (other than the largest tank) and the tank pads within the
dyke upto the height of the enclosure. A minimum free board of 200 mm or 10% of
dyke height whichever is higher, above the calculated liquid level shall be considered
for fixing the height of the dyke;

The height of tank enclosure dyke (including free board) shall be at least 1.0 m and
shall not be more than 2.0 m above average inside grade level. The dyke wall made up
of earth, concrete or solid masonry shall be designed to withstand the hydrostatic load.
Earthen dyke wall shall have not less than 0.6-metre wide flat section on top for
stability of the dyke wall;

For excluded petroleum, the capacity of the dyked enclosure should be based on spill
containment and not for containment on tank rupture. The minimum height of dyke
wall in case of excluded petroleum shall be 600 mm;

Separation distances between the nearest tanks located in separate dykes shall not be
less than the diameter of the larger of the two tanks or 30 metres, whichever is more;

(viii.) Process equipment should not be located inside the dyke. Pump stations and piping

(ix.)

(x.)

(xi.)

(xii.)

manifold should be located outside dyke areas by the side of roads;

Tanks located overhead shall meet safety distances and shall also have dyked
enclosure of RCC construction and provided with efficient drainage system for the
dyke enclosure;

The tank height shall not exceed one and half times the diameter of the tank or 20 m
whichever is less. For the installations covered under Oil Mines Regulation, the
maximum height of the tank, dyke requirements shall be as per Oil Mines Regulations;

Piping from or to any tank located in a dyked enclosure should not pass through any
other dyked enclosure. The minimum distance between a tank shell and the inside toe
of the dyke wall shall not be less than half the height of the tank;

There shall be access on all four sides of each dyke area and roads should be linked to
minimize the effect if one road is cut off during the fire;

(xiii.) Leak Detection system should be provided for tank foundations;
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(xiv.) Pavement in tank farms should be provided with an impervious layer to avoid any
contamination to the soil;

(b)  Grouping:

(i.)  Grouping of petroleum products for storage shall be based on the product
classification. Class-A or Class-B petroleum may be stored in the same-dyked
enclosure. Class-C petroleum should preferably be stored in separate enclosure.
However, where Class-C petroleum is stored in a common dyke along with Class-A or
Class-B petroleum, all safety stipulations applicable for Class-A or Class-B
respectively shall apply;

(ii.)  Excluded petroleum shall be stored in a separate dyked enclosure and shall not be
stored along with Class-A, Class-B or Class-C petroleum;

(iii.) Tanks shall be arranged in maximum two rows so that each tank is approachable from
the road surrounding the enclosure. This stipulation need not be applied to tanks
storing excluded petroleum class; and

(iv.) Tanks having 50,000 m? capacity and above shall be laid in single row.
(c)  Fire walls:

(i.) In a dyked enclosure where more than one tank is located, firewalls of minimum
height 600 mm shall be provided to prevent spills from one tank endangering any
other tank in the same enclosure;

(ii.) A group of small tanks each not exceeding 9 metres in diameter and in all not
exceeding 5,000 m® in capacity shall be treated as one tank for the provision of
firewall; and

(iii.) For excluded petroleum product storage, firewall of height not less than 300 mm shall
be provided by limiting the number of tanks to 10 or the capacity of group of tanks to
5,000 m?; whichever is lower.

1.5.2 Separation Distances between tanks or offsites facilities:

(@)  The following stipulations shall apply for the separation distances for above ground tanks
storing petroleum; namely: -

(i.)  For larger installation, minimum separation distances shall be as specified in Table- 3
and Table-4. The Tables are applicable where total storage capacity for Class-A and
Class-B petroleum products is more than 5000 m3 or the diameter of Class-A or
Class-B product tank is more than 9 metres;

(ii.)  For smaller installation, minimum separation distances shall be as specified in Table-
5. This Table is applicable where total storage capacity of Class-A and Class-B is less
than 5000 m? and diameter of any tank storing Class-A and Class-B petroleum product
does not exceed 9 metres. Table-5 shall also be applicable for the installation storing
only Class-C petroleum;

(iii.) Excluded petroleum should be treated as Class-C petroleum for the purpose of
separation distances and Table — 5 shall be applicable for their separation distances.

1.6 LPG Facilities:

1.6.1 The LPG storage, handling and Bottling facilities inside Refineries and Gas processing plants shall
conform to the Petroleum and Natural Gas Regulatory Board (Technical Standards and
Specifications including Safety Standards for Liquefied Petroleum Gas Storage, Handling and
Bottling Facilities) Regulations, 2019, except as specified in these regulations.

SCHEDULE-2
[See regulation 6]
2.0 Design of Equipment, and storage facilities:
2.1 Storage and Handling:

2.1.1 The Liquefied Petroleum Gas facilities inside Refineries and Gas processing plants shall be designed
as per the requirements specified in the Petroleum and Natural Gas Regulatory Board (Technical
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Standards and Specifications including Safety Standards for Liquefied Petroleum Gas Storage,
Handling and Bottling Facilities) Regulations, 2019 unless specified otherwise in these regulations.

2.1.2 Pressure Vessels:

(@)

(b)
(©)
(d)

(€)

)

(9)
(h)

1)

Applicable codes for design, fabrication, inspection and testing of Pressure vessel shall be
ASME Boiler and Pressure Vessel Code or any other established national or international
code;

Unless otherwise specified all Carbon Steel materials for pressure components parts shall be
Killed Carbon steel;

Wherever clad is provided for corrosion allowance, clad thickness shall be provided over and
above the code required minimum thickness;

Pressure vessel shall be designed for Seismic and Wind in accordance with 1S1893 and 1S875
or equivalent. External attachments such as platforms, ladders, piping and attached equipment
should be given due consideration;

National laws and statutory provisions such as Indian Boiler Regulation and Petroleum and
Explosives Safety Organization, Nagpur, India together with any local by-laws for the state
shall be complied with based on their applicability;

Noise level shall be limited to 85 db (A) maximum for all noise producing equipment (such
as Agitators, Mixers, Silencers, Educators or Ejector) measured at a distance of one metre
from equipment outside;

Pressure vessel shall be capable of withstanding loads for hydro test or maximum weight of
the service fluid whichever is higher or Pneumatic test as per applicable codes or standards;

Maximum allowable deflection at top of pressure vessel, with Height (TL to TL) / Diameter
ratio greater than 5, shall be less than or equal to height of the pressure vessel divided by 200.
Preferably this value should be limited to maximum of 300 mm;

Lifting devices such as pipe davits, manhole davits their hooks and other attachments on
equipment shall be tested at shop by manufacturer for the safe loads considered to be handled
by these devices by holding similar loads by these devices before actual application in
refinery. All the load bearing weld joints shall be subjected to Nondestructive test;

The isolation valves in the vessel SRV lines shall be kept open during operation.

2.1.3 Storage Tank:

(@)
(b)

Applicable codes for design, fabrication, inspection and testing of Storage tanks shall be API-
620, API-650 or any other established Indian or International code;

Tanks shall be provided with at least two numbers of level instruments with independently
settable alarms. One of the said level instruments with independently settable alarms shall be
used for High-High and Low — Low level alarm. Automatic isolation of tank receipt line
based on High-High level sensing device shall be considered for tanks receiving at high flow
rates (unloading from ships or pipeline receipt). In case both the level instruments are
operating on same principle, then the instrument connected to the shutdown system shall be
SIL certified.

2.2 Process Equipment:
2.2.1 Pumps:

(@)

General:
(i.)  Pumps should be suitable for unsheltered outdoor location;

(ii.)  For centrifugal pumps operating in parallel or having auto start, the electric motor
should be sized for the end of curve condition with discharge valve open;

(iii.) Mechanical seals should normally be specified for centrifugal pumps and rotary
pumps, in services except for clean cold water;

(iv.) Seal flushing where necessary, should preferably be with the process fluid itself
through an appropriate seal plan for all clean liquids. External seal flushing should be
used only when a self- flushing plan is infeasible; and



[T [—=e 4]

AT T TOT9H ; STETETIOT 121

(v.)

(b)  Pressu
(i)

(ii.)

Double seal shall be provided for the pumps handling hydrocarbon above or close to
auto ignition temperature or hydrocarbons above their flash point or handling C4 and
Lighter ends or toxic material.

re and Temperature:

The casing shall be designed to withstand simultaneously MAWP (Maximum
Allowable Working Pressure) at corresponding temperature and the worst-case
combination of allowable nozzle loads as per applicable standard.

In case of Centrifugal Pumps, radial split casings shall be used for any of the
following operating conditions; namely: -

()  Pumping temperature of 200 °C or higher;

(1) Flammable or hazardous pumped liquid with a relative density of less than 0.7
at the specified pumping temperature; and

(1) Flammable or hazardous pumped liquid at a rated discharge pressure above 100
bar;

(iii.) For applications such as pipeline products transfer, feed water pumps designed as per

proven vendor standards shall also be acceptable for MAWP of higher than 100 bars.
(c)  Hydraulics:

(i.)  Pumps should be designed for continuous operation at a minimum of 28 °C higher
than specified maximum operating temperature;

(ii.) Pulsation dampeners should be provided in positive displacement pumps
(reciprocating or controlled volume), as specified;

(iii.) Pressure relief valves should be provided in the discharge of positive displacement
pumps, as specified; and

(iv.) Centrifugal pump discharge lines are to be designed for shut off.

(d)  Process Control and Protection Systems:

0] The lower and upper limits for critical process parameters such as suction pressure,
discharge pressure, flow rate, differential pressure, suction and discharge
temperatures, should be identified and necessary alarms and trips to prevent failures
as applicable should be provided.; and

(i) Interlock shall not be bypassed without approval of competent authority.

2.2.2 Compressors:
(a) General:

(i.)  Compressors should be suitable for sheltered outdoor location;

(ii.)  Unless otherwise specified, centrifugal gas compressors, tandem dry gas seal with
intermediate labyrinths should be used for toxic or flammable gases with plant
nitrogen used as buffer or separation gas;

(iii.) In case of centrifugal compressors, casings should preferably be radially split (barrel)
when the partial pressure of hydrogen (at MAWP) exceeds 13.8 bar,g (200 psig). For
other services axial split casing design can be used up to maximum pressure of 40
bar,g;

(iv.)) Overall Sound level, around complete package, at one-metre distance should
preferably be less than or equal to 85 dBA. Provision of noise enclosures should be
considered above 85 dBA,;

(v.) Coupling guards shall be of Non-Sparking metallic and of rigid construction;

(vi.) Where the process fluid contains contaminants like H,S, manufacturing process shall

(vii.)

require materials and special heat treatment in conformity with NACE MR-103 or
NACE MRO0175 Standard;

Gas compressors should have roofing and open from sides to avoid accumulation of
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(b)

(©

(d)

heavier vapours or gases on the floor of compressor house. Along with side opening
to clear the hazardous gases heavier than air, there should be sensors or gas detectors
at the top of compressor shed to avoid accumulation of hazardous gases lighter than
air;

(viii.) Suction piping shall be so routed so as to prevent ingress of undesired fluids during

(ix.)

startup to the compressors, through a combination of suitable slip away from
compressors and provision of bread valves, or heat tracing, as the case may be;

Different type of process compressors should be housed under common compressor
house with common facilities of maintenance such as overhead crane and drop down
area. The electrical hazardous area classification of the stringent fluid handled among
them shall be adopted to entire shed;

(X.) Due consideration should be provided to operating platform levels based on the type
of compressor driver and casing nozzle orientation; and

(xi.) Overhead cranes shall be sized to handle the largest single heaviest component,
primarily the rotor of motor drive, or the top half of steam turbine drive.

Temperature:

(i.)  The basic compressor design, materials, seals and sealing arrangements shall be
suitable for the lowest and highest operating temperatures in the system;

(ii.) In case of reciprocating compressor in utility air services, the predicted discharge
temperature should not exceed 170 °C;

(iii.) The maximum predicted discharge temperature shall not exceed 135°C for hydrogen
service and 150°C for other services for all specified operating and load conditions;

(iv.) For reciprocating gas compressors, piston speed shall be 4.5 m/s for the lubricated
compressors and below 4 m/s for non-lubricated compressors. Wherever higher speeds
are offered, references with successful applications shall be made available.; and

(v.) In case of reciprocating compressors, cylinder coolant inlet temperature should be
higher by 6 °C than suction temperature.

Auxiliary Assemblies:

(i.)  Pulsation suppressor connections shall be flanged in positive displacement
compressors; and

(ii.)  Vents and drains shall be routed to safe location, and double block valves shall be

provided for compressors in Hydrocarbon service where it is not connected to flare.

Process Control and Protection System:

(i)

The safety of equipment from abnormal process conditions shall be ensured by
incorporating system that provides adequate protection to the equipment and the
following considerations shall be given, namely: -

() In order to prevent failures due to surge or minimum flow conditions in
centrifugal or axial compressors, systems shall be equipped either with surge
control systems, discharge vent or with minimum opening inlet valves in case of
closed loop operations as applicable;

(1) For Compressors, Steam or Gas turbine, Standalone control system shall be
provided for Process Control and Protection System;

(111) The lower and upper limits for critical process parameters such as suction and
discharge pressures and suction and discharge temperatures shall be identified
and necessary alarms and trips to detect failures, as applicable, shall be provided;

(V) For rotary and centrifugal compressors, systems shall have necessary provisions
such as NRVs to prevent the reverse rotation of the equipment. NRVs should be
suitably located to prevent reverse rotation in case of abrupt stoppage or tripping
of the machine; and

(V) Suitable redundancy for pressure and temp alarms or trips should be incorporated.
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2.2.3 Heat exchangers:

(.

(ii.)
(iii.)
(iv.)

(v)
(Vi)

Heat exchangers shall be designed as per ASME Code, TEMA-R class or any other
relevant standard applicable;

Adequate static head shall be ensured for Reboilers, considering number of bends in
inlet and outlet lines;

Pockets should be avoided in two-phase outlet lines from Thermosyphon Reboilers;

Vibration analysis should be carried out for two-phase and high pressure heat
exchangers;

Adequate Level instruments shall be provided on kettle type exchangers; and

If parallel exchangers are required for some service, requirement of symmetrical
distribution should be considered.

2.2.4 Relief System:

(@)

Pressure Relieving or Safety Relief Devices:There are basically following type of safety
devices used for relieving pressure in a system, namely: -

(i)

(ii.)

(iii.)
(iv.)

(i)

(ii.)
(iii.)

(iv.)

(v.)

Reclosing type Safety or Pressure Relief valves:
()  Conventional spring-loaded Pressure Relief Valves;
(1)  Balanced Pressure relief valves; and
(1) Pilot-operated relief valves
Non-Reclosing type Safety or Pressure Relief Valves:
() Rupture disk Device; and
(1)  Pin-actuated device
Emergency depressurization Valves;
Set Pressure of Relief Valves:

()  Conventional and Balanced Relief valves shall be set at minimum 110 % of the
normal operating pressure to allow a reasonable margin so that the valves do not
open frequently with minor process upsets. The difference between the set

pressure and the normal operating pressure should not be less than 2 Kg/cng.
This aspect shall be considered for selecting the design pressure of the
equipment. The set pressure of other types of Relief Valves shall be fixed based
on criteria given below in paragraph 2.2.4(a)(iv) (1) and (111).

(1)  Pilot Operated Valves shall be used, -

where the margin between set pressure and maximum operating pressure is less than
10% of the maximum operating pressure;

when the built-up backpressure is expected to exceed 50% of the set pressure; and

pilot operated valves shall not be used above relieving temp of 260 °C. Wherever
required, it should be selected in conjunction of relieving temperature and coincidental
pressure for a given metallurgy and soft part;

(I) Minimum 10% operating gap and maximum 50 % back pressure (between set
pressure and maximum operating pressure) shall be ensured for relief systems
having relieving temp of 260 °C or more.

(v) Rupture Disc:

When rupture disc is used, the bursting pressure of the rupture disc and safety
valve set pressure shall be kept at same nominal value. A pressure gauge or
bleeder between rupture disc and relief valve helps to indicate the health of the
rupture disc.

Emergency Depressurizing Valves:

For sizing of Emergency Depressurizing Valves, generally involves reducing the
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(b)

(©)

(d)

equipment pressure from initial conditions to a level equivalent to 50% of vessel
design pressure within approximately 15 minutes. This criterion is based on the
vessel wall temperature versus stress to rupture and applied generally to vessels
with wall thickness of approximately 1 inch or more.

Installation of Safety Devices:

(i)
(ii.)
(iii.)
(iv.)
(v.)

(Vi)

(vii.)

Inlet and outlet of a safety valve connecting pipe shall not be less than the nominal
sizes of inlet or outlet flanges respectively of the safety valve;

The discharge side including the header shall be sized so as to contain total back
pressure within permissible limits depending upon the type of safety valve:

Inlet and outlet (if pressure relieving device is discharging to a closed system) piping
shall be free draining away from the safety valve;

The discharge line shall join the flare header from top and preferably at an angle of
45°;

In vessels where there are chances of liquid carryover along with vapour in the form
of froth, mist, the inlet line to safety valve and the outlet line from safety valve to the unit
knock-out or Blowdown drum shall be sized based on two-phase flow;

Isolation valves on the inlet and outlet of each safety valve shall be installed with
some provision for keeping the isolation valves in open position with appropriate
locking device; and

When gate valves are used, they shall be installed with stems oriented horizontally or,
if this is not feasible, the stem shall be oriented downward, from the horizontal to avoid
the gate from falling off and blocking the flow.

Release from Safety Devices:

(i)

No hydrocarbon release from any vessel or equipment operating above atmospheric
pressure and other toxic gas releases shall be discharged to atmosphere directly.
However, in certain situations where hydrocarbons are stored and handled and no flare
or other closed disposal systems are available or feasible, the relieved vapours can be
discharged to atmosphere. In such case following key points shall be considered while
routing PSV discharge to atmosphere; namely:-

() The individual relief valve vent shall discharge to atmosphere in upward direction,
so sized that minimum exit velocity of 150 metres per second would be obtained.
The maximum velocity shall not exceed 0.5 mach;

(1) If feasible, snuffing steam or Nitrogen should be connected to the vents. Under
these conditions, the air entrainment rate is very high and the released gases will,
then, be diluted to below their lower flammable limit;

(11) A single common vent shall not be used for several relief valves because this results
in a discharge velocity much less than the designed discharge velocity when only
one safety valve isoperating;

(1V) The vent of relief valve shall discharge at a minimum elevation of 3 metres above
grade or the tallest structure wherever presence of human is necessary for
operational requirement within a radius of 15 metres, whichever is higher;

(V) Individual vents shall have a drain hole of 1/2” at the low point in the vent line. The
drain connection shall be piped to a safe location for hydrocarbon and steam;

(V1) If the relieved vapours produce excessive noise at the nearest operating structure,
the vent line shall be provided with acoustic insulation. Silencers shall not be
used as they are likely toblock the outlet due to fouling.

Main Flare Header:

(i)

(ii.)

The flare header shall not have any pocket and shall be free draining towards the
nearest knock out drum. A slope of 1 in 500 is recommended. No check valves shall be
permitted in the flare header system;

If the liquids to be handled include oil with a relatively high pour point, provision
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(€)

)

(iii.)

shall be made to avoid solidification in the system. The introduction of high viscosity
oils shall require protection against low ambient temperatures, particularly on
instrument leads. Use of heat tracing is recommended under such situations. HS is
corrosive and if handled together with the main flare header, it will lead to corrosion of
the header. It shall have a separate flare header of material suitable to handle acid
gases; and

Purged out gases from electrical Motors or enclosures with electrical excitation shall
not be hooked up with flare header.

Main Flare Knock-out Drum:

(i)

Horizontal and vertical drums are both acceptable. The drums shall be sized to
separate out liquid droplets of 300-600 microns size. The knock-out drums should be
sized to provide liquid hold up of 20- 30 minutes, which shall be recycled with the
provision of pumps, and these pumps shall have provision of emergency drive (steam
turbine or alternate source of power) with auto-start or stop facility.

Seal drum:

(i)

(ii.)

(iii.)

The seal drum shall have a cross sectional area at least equal to 4 times the inlet pipe
cross sectional area and shall be designed for minimum pressure of 3.5 Kg/cm?g. The
inlet pipe shall drop vertically down for at least 0.3 metres below the water level to
avoid ingress of air in to the system due to vacuum created when hot vapours cool off;

Maximum allowable back pressure in the header will decide the maximum
submergence of inlet pipe under the seal. A minimum seal of 100 mm is
recommended. As a standard design practice, maximum seal height shall not exceed
300 mm; and

Water shall be continuously added to the seal drum and the overflow shall be
automatic through a liquid seal leg. As a minimum, the leg height shall be equal to
1.75 times the maximum expected operating pressure (not design pressure). The
vertical down flow section of the water outlet line from the drum is sized for
maximum velocity of 0.12 m/s to allow entrained gases to disengage. The seal loop
shall be sized for the normal water flow of 6.0 m%hr. All lines connecting knock-out
drums, seal drums and the flare stack shall be free of pockets. The seal leg shall be
provided with a 1'% siphon breaker. Provision shall be made to skim off any oil that get
accumulated in water seal drum.

2.2.5 Steam Turbine:

(@)

(b)

(©

2.2.6 Gas Turbine:

(@)

(b)

Lubrication Systems:

(i)

Rundown tanks should be provided for the safe coast-down of the steam turbines with
high coast down periods. Emergency power shall be provided in absence of run-down
tanks.

Steam Purity:

(i)

The steam purity shall meet the process requirement and design parameters.

Process Control and Protection Systems:

@i.)
(ii.)

A manual trip device or button shall be provided near the turbine.

On extraction turbines, the extraction lines shall be provided with a non-return valve
(combined check or trip valve).

Inlet and Exhaust Conditions:

@i.)
(ii.)

Gas turbine shall be provided with suitable air filtration system based on the condition
of the ambient air; and

Flue gas exhaust system ducting shall be provided with suitable silencer to limit the
sound as per applicable standard or statutory requirement.

Fuel Systems:



126

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

2.2.7

(i.)  Facilities with dual fuel firing capability shall have provision for continuously purging
the liquid fuel lines when the turbine is running on gaseous fuel;

(ii.)  Both the fuel systems Liquid Fuel or Fuel Gas shall have separate provision of fuel
shutoff valves inthe circuit. This shutoff valve shall completely stop the fuel supply to
the turbine in case of any shutdown or trip condition. Valve shall only be opened when
all firing permissive are met; and

(iii.) Total sulphur content in the fuel oil shall be considered for designing the metallurgy of
downstream HRSG’s and Auxiliary boiler coil, stack and like other devices.

(c)  Lubrication Systems:

(i.)  Lubricating oil pumps with separate emergency source of power supply shall be made
available for safe cool down of the gas turbines.

(d)  Noise and Environment Control:

(i.)  Suitable acoustic enclosures shall be provided to meet the applicable statutory
requirements with respect to noise and ambient temperature;

(ii.)  Enclosures shall have provisions to open the access doors from inside also;
(iii.) Access doors shall be designed so as to prevent accidental closure;
(iv.) Exhaust systems shall be provided in the enclosure to vent out oil or fuel vapours; and

(v.) Exhaust from the gas turbine shall meet the applicable statutory emission norms for
environment.

(e)  Process Control and Protection Systems:

(i.)  Separate pick-ups for speed control and over speed trip shall be provided. Triple
redundancy for speed control and redundancy for over speed should be considered;

(ii.)  Over speed system separate from the turbine control system shall be provided. This
over speed protection system shall be mechanical, hydraulic, electronic or combined;
and

(iii.) A manual trip device or button shall be provided near the turbine.

(f)  Forced draft fans shall be provided with suction screen to protect the fan from any external
object. The screen material shall be corrosion resistant material as required by the
environmental condition in the following manner, namely: -

(i.)  Casing of Fans and Blowers shall be suitably insulated or lined for hot fluid service;
and

(ii.)  Fans and Blowers handling hot gases shall be provided with a deflector plate between
shaft seal and bearing housing to prevent impingement of hot gases on bearing
housing. FD fan suction point location to be from safe area.

Agitators and Mixers:

(@)  Shaft seals installed in Hydrocarbon service and for low lubricity liquids and gaseous
applications, double mechanical seal with pressurized external fluid shall be provided; and

(b)  The equipment and sealing systems shall be designed for the minimum and maximum
specified pressures, temperatures, and other parameters, such as liquid level, specific gravity
and viscosity.

2.3 Fired Heater Systems:

231

2.3.2

A fired heater system shall be accompanied by and conforming to general arrangement drawings,
datasheets, P&IDs for the heater and associated auxiliary equipment such as burners, air preheater,
fans provided by the designer or respective OEMs, and a heater startup and operation manual.

Heater tubes shall be suitable for the process fluid in the coil and the design tube metal temperatures.
Tube thickness shall be as per the relevant pressure design code (For hydrocarbon coil within the
firebox as per API530, for hydrocarbon manifold located outside the firebox as per ASME B31.3,
for steam generation coil within the firebox as per ASME Section 1 and IBR, for steam generation
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2.3.3

234

2.35

2.3.6

2.3.7
2.3.8

2.3.9

2.3.10

2311
2.3.12

2.3.13

2.3.14

2.3.15

2.3.16

2.4 Boi

24.1

24.2

243

244
245
246
24.7

manifold outside the firebox as per ASME B31.1 and IBR). Only seamless tubes or fittings are
permitted. All joints shall be 100% radiographed. No branching in the heater coil is allowed as long
as the coil is within the firebox.

Welds in the heater coil should be minimized. Threaded connections are not permitted. Adequate
provisions shall be provided for coil expansion and tube supports expansion.

The coil assembly or supporting should be suitable for the loads or movements of the external
piping.

Adequate number of sight doors should be provided in the heater radiant section to ensure sufficient
visibility of the coil and tube supports and detect abnormal conditions.

Heater structure shall comply with the relevant structure design related codes such as 1S800 or
1S1893. Steel Stack for the heater shall comply with the relevant stack design code 1S6533.

Foundations, base plates and anchor bolts shall comply with the relevant IS codes.

Heater system shall be provided with a suitable instrumentation and control system for the safe and
intended working. Suitable safety interlocks leading to alarms and trips shall be provided to ensure
that the heater does not get pressurized, there is controlled combustion, no unburnt fuel or explosive
mixture is formed, coil does not operate under choked or throttled flow condition, the coil temperature
or pressures remain within the design limits, and fuel shutoff and heater stoppage takes place as soon
as such abnormal condition is detected.

A field shutdown button shall be provided for emergency which shall cutoff the fuel, and open the
stack damper.

Suitable analyzers shall be installed in the heater body and the stack and adequate monitoring system
to ensure optimum combustion and that the flue gas effluents are within the permitted parameters as
per the pollution control and environment authority guidelines.

Fired heaters should be provided with explosion doors, with the discharge directed to a safe area.

Refractory lining shall be provided to protect the casing or steelwork from excessive temperature
and to prevent heat loss. The refractory lining shall be suitable for the type of fuel firing. The
maximum continuous use temperature of the lining shall be greater than the calculated design
temperature. The refractory lining system shall be provided with suitable anchoring arrangement for
each layer to prevent dislodging.

Adequate platform and access should be provided to all the operating and maintenance points of the
heater system, and for exit in case of emergency.

Burners shall be provided with pilots that shall always be kept switched on when the heater is in
operation. Alternatively, this can be taken care by a reliable Burner Management System.

Stack height should be sufficient to generate adequate draft, conforming to the Environment
assessment study report and related regulatory clearances and sufficiently higher from other
operating platforms in a 50 metre radius.

Vibrational Analysis should be carried out for coil inside the firebox as per ASME or other accepted
standard guideline.

ler system:

A Boiler system shall be conforming to datasheets or design basis or P &IDs and statutory
requirements along with associated auxiliary and accessories such as burners, air preheater, fans,
dosing system, blow down system, boiler feed water system, SWAS.

Boiler shall be designed, manufactured, supplied, installed, inspected, commissioned, certified and
operated as per Indian Boiler Regulation (IBR).

Boiler structure shall comply with the relevant structure design related codes such as 1S800 or
1S1893.

Steel Stack for the boiler shall comply with the relevant stack design code 1S6533.
Foundations, base plates and anchor bolts shall comply with the relevant IS codes.
Tube shall be used for all heat transfer area in boiler system.

Drum and headers should be away from regular flue gas path.
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24.8

2.4.9

2.4.10
24.11

24.12

2.4.13
24.14
2.4.15

2.4.16
2.4.17

2.4.18

2.4.19

2.4.20

2421

2.4.22

2.4.23

Welds in the coils or tube involved in boiler pressure parts shall be minimized. System shall be
adequately configured and arranged for thermal expansion and tube supports expansion.

Coils or pressure parts assembly with headers or sub assembly with headers or components shall
have provision for complete draining.

Pocket shall be avoided in flue gas path.

Manhole in steam drum shall be located on dished end. Two numbers internally opening type
manholes shall be provided.

Chemical dosing and blow down connections shall be opposite side of drum to avoid any short
circuit.

Instrument connections on dished end manhole shall be avoided.
Access door between tube bundle or coil harps shall be provided for maintenance and igedfn

Fins or external heat transfer surface shall not be used in heat transfer coil of boiler system where
dust sand sulphur services involved.

Adequate draining at low point and venting at high points shall be provided.

Adequate number of sight doors shall be provided at strategic locations in the boiler to ensure
sufficient visibility of the flame, tube bundles and tube supports and detect abnormal conditions.

All opening and inspection doors used during operation in the boiler system shall have sealing
arrangement.

Boiler system must be provided a suitable instrumentation and control system for the safe and
intended working. Suitable safety interlocks leading to alarms and trips shall be provided to ensure
that the boiler remains within safe operating condition.

Suitable analyzers shall be installed in the boiler body and the stack and adequate monitoring system
to ensure optimum combustion and that the flue gas effluents are within the permitted parameters as
per the pollution control and environment authority guidelines.

Adequate platform and access shall be provided to all the operating and maintenance points of the
Boiler system.

Adequate platform width shall be provided where approach, maintenance and operational movement
necessary.

Stack height should be sufficient to generate adequate draft, conforming to the Environment
assessment study report and related regulatory clearances and sufficiently higher from other
operating platforms in vicinity.

2.5 Instrumentation:

251
252

253

254
255

All instruments shall be weather-proof up to IP 65 as per IS or IEC 60529 as a minimum.

All Electronic Instruments, Junction Boxes, Panels and Analyser Houses used in hazardous areas
shall conform to 1S 5571 as per hazardous area classification.

All Control and On-Off Valves shall have valid certificate for compliance to fugitive emission
requirements as per 1SO-15848-1 and 1SO-15848-2 or any equivalent standard.

All line mounted instruments in IBR lines shall also be IBR certified.

All Emission Analysers or Continuous emission monitoring systems (CEMS) shall be connected to
CPCB as per CPCB guidelines.

SCHEDULE-3

(See regulation 6)

3.0 Asset Integrity Management System (AIMS)

3.1 Asset integrity management is an important element of organizations process safety management
system to ensures the integrity and safe operation of process equipment through inspection, testing,
preventive maintenance and quality assurance.

3.2 Introduction:

3.2.1

AIM programs vary according to geography and plant culture in addition to industry, regulatory
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requirements. However, entity shall include following minimum characteristics in AIM programs
and the entity asset Integrity program should ensure that assets are designed, procured, fabricated,
installed, operated, inspected, tested and maintained in a manner appropriate for its intended
application and the entity Asset Integrity program should, -

(@)  clearly designate assets to be included in the program based on defined criteria;

(b) encourage plant staff perform planned maintenance and reduce the need for unplanned
maintenance;

(c)  support plant staff recognized when equipment deficiencies occur and include controls to
help to ensure that equipment deficiencies do not lead to serious incidents;

(d) follow guidelines,
specifications;

design engineering practices, applicable codes, standards and

(e)  help to ensure that personnel assigned to perform AIM activities are competent and have
access to appropriate procedures for these activities; and

() maintain service documentation and other records to enable consistent performance of AIM
activities and to provide accurate asset information to other users, including other process
safety and risk management elements.

3.3 Management Responsibility:

3.3.1 AIM shall be best directed and controlled at the corporate level to ensure consistent implementation

and to help establish a positive process safety culture, whereas execution should be the operating
facility’s responsibility. A good practice is to establish an AIM corporate centre of excellence.
Corporate AIM centre should establish corporate AIM standards or practices and drive efforts to
continuously improve the safety and reliability of facility assets. Corporate AIM program should
include roles and responsibility matrix.

3.4 AIM life cycle:

3.4.1 Although the primary activities associated with managing asset integrity are during a facility’s

operating phase, decisions affecting AIM should start at the earliest design stages and AIM should
not end until the final decommissioning of facility assets. The activities related to AIM should be
commensurate with different stages of facility’s life cycle. Entity Asset lifecycle management
should, -

(a)  define the requirements to be achieved by the assets;
(b)  design and build integrity into new and modified assets;
(¢)  maintain the integrity of the assets throughout the facility lifetime; and

(d)  detect and correct deficiencies and failures that occur during operation.

3.4.2 Asset Integrity Management life cycle stages should include, -

Facility Life Cycle Stages

Research

Concep Process Proces Operations Decommi
Mot > develop |~ s s -
DESign m 'ent I lesign cinninag

)

|

Research through Process Design

3.4.3 Research through Process Development

(@)  Although managing asset integrity is centered on the operating phase of a facility’s life cycle,
decisions should be made at the earliest life cycle stages that should have a profound effect
on an AIM program. Opportunities are best taken at the research; development and design
stages to choose options that will make the needless demanding for ongoing containment and



130

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

control of hazardous materials and energies. As the developmental phases progress, AIM
philosophies and then technical specifications that address integrity (such as materials of
construction and code selection,) should be established before detailed engineering can
progress-

(i)

(ii.)

Inherently Safer Design. Inherent safety reviews should be performed early in a
facility’s life cycle as well as at later stages. The primary decisions related to inherent
safety at these early stages are associated with selection of process materials and
chemistry; and

Establishment of AIM Program Requirements. The best time to define requirements to
be achieved by the new or updated facility’s assets is before the start of the process
design. Activities at this point include developing the organization’s AIM
philosophies and top-level program documentation, followed by technical
specifications such as selection of applicable codes and standards and materials of
construction. AIM program requirements should be established before the start of the
detailed engineering.

3.4.4 Process Design:

(@)

(b)

(i) Inherent safety reviews and consideration of inherent safety principles should continue
during process design. The primary decisions related to inherent safety during process design
are associated with reducing hazardous material inventories, simplifying the process
equipment and designing to operate closer to ambient conditions. The equipment identified as
safety critical equipment shall be able to perform its critical function in an initial fire or
explosion;

(i)

(iii)

(iv)

(ii) Reliability in Design. - The process design can have a profound effect on the
reliability of facility assets. The design stage is the primary opportunity a facility has to
“build in” reliability to assets. After startup, during the operating phase, AIM shall be
focused on preserving this fundamental designed-in reliability. Building reliability into
facility assets at the design stage can have additional benefits besides improved
reliability once the facility is in operation;

Process Safety in Design. - Many of these design elements related to process safety
shall be identified and managed within the AIM program as safety-critical equipment.
They shall not only be relied upon to prevent or mitigate a major incident, but also to
survive an initial fire or explosion and still perform its critical function;

Design Documentation. - Entities shall develop and maintain accurate and complete
design documentation. This knowledge base should be used for performing process
hazard analyses, for developing standard operating and maintenance procedures, for
upgrading facilities and managing change, and for supporting ongoing AIM activities
such as generating baseline test data, performing preventive maintenance, and
correcting deficiencies and failures.

Procurement and Construction:

(i)

(ii.)

During the engineering, procurement and construction life cycle stages AIM should. -

() ensure the process and its associated assets are properly designed to ensure a safe
and reliable operating facility; and

(1) construct facility in a manner that is consistent with the design specifications for
managing asset integrity during start up, operating and shut down.

Entity shall ensure that, final as built plant, including instrumentation, controls and
supporting facilities, fully meets appropriate design specifications and has the asset
information documented in such a way as it can be effectively used for ongoing AIM.
Entity shall maintain the design and construction documentation provided by the
manufacturer. The Documentation should cover. -

()  manufacturer's recommendations for periodic inspection, testing or
maintenance of equipment supplied by them; and

(1)  all deviations from codes, standards and specifications related to design,
construction, inspection and testing with proper justification.
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(c) Commissioning:

(i)

(ii.)

(iii.)

The commissioning stage of a facility’s life cycle involves the final preparation
activities involving newly constructed or modified assets in making the transition to an
operating facility. Commissioning involves not only the physical assets (including
auxiliary equipment and functions) but also the operating and maintenance personnel
and the facility documentation and written procedures.

Commissioning is a planned, deliberate sequence of steps that may have certain “hold
points” to ensure everything is prepared, documented, consistent with the intended
design, and working properly (such as the functionality of instrumented protective
systems) before proceeding in practice, the commissioning process comprises the
integrated application of a set of engineering techniques and procedures to check,
inspect and test every operational components of the project. Entity shall develop
checklists for Pre start up Safety Review (PSSR) to ensure all planned commissioning
steps relevant to assets or group of assets are completed.

Operational Readiness Review: One of the final opportunities to identify integrity
issues before introducing hazardous materials into a process is during an operational
readiness review, also known as a pre-startup safety review (PSSR).

(d)  Selecting and Applying established guidelines, design engineering practices at each stage:

(i)

All repairs and changes shall preserve the integrity of the equipment and should
comply with the original equipment specification. Changes, which do not preserve the
original specification, shall be approved under MOC procedures.

(e)  Asset Performance Management:

(i)

(ii.)

(iii.)

(iv.)

(v.)

3.4.5 Maintenance:

Entity must develop program for Asset Performance management. The program
should consist of four stages which defines the complete life cycle of assets in
manufacturing. The four stages should include the develop stage, manage stage,
execute stage and evaluate stage, of an asset. Implementation of these stages forms a
continuous improvement loop, which consequently ensures that optimal strategies are
always in place.

Develop stage: In this stage, the asset strategies are defined with an emphasis on risk
mitigation. Focusses on how asset fail, the risk and impact of the failures and what is
to be done on the asset to mitigate these failures. The typical methodologies are based
on industry standards that includes Reliability centred Maintenance (RCM), Failure
Modes and Effects Analysis (FMEA), Risk Based Inspection (RBI), Safety
Instrumented System Life Cycle Management (SLCM), IOT, Al, ML and Strategy
Analysis.

Manage Stage: The output of the develop stage are utilized in this stage to develop
best practices to be applied on large population of asset class as well as management
of updates and revisions to best practices overtime. The Manage Stage also includes
key functions to implement the asset strategy within one or many strategy execution
systems such as Condition Monitoring (CM), Condition Assessment, Process
Historians and Engineering systems (for re- design recommendations).

Execute stage: In this stage, the implementation strategies are built for business
benefit of an asset. The strategies should include time as well as condition based
activities to be performed on the asset. This stage should also capture the
documentation of the activities resulting into event recording for future references.

Evaluate stage: Entity should put in place the process for evaluation of asset
performance and strategies overtime. The evaluation outcomes should act as feedback
and recommendations for develop and manage stages so that optimal strategies are in
place through continuous improvement.

(@)  Managing asset integrity during the operational phase of a facility’s life cycle shall include
following aspects; namely: -

(i)

Mechanical integrity program should assure continued integrity of process equipment.
The appropriate working procedures, methods and techniques should be used, which
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(b)

(©

are considered most fit for the purpose and in line with the codes and practices.
Elements of mechanical integrity program should include-

() identification and categorization of equipment and instrumentation, inspection
and tests, training of inspection personnel, testing and inspection frequencies,
development of maintenance procedures, the establishment of criteria for
acceptance of test results, documentation of test and maintenance results, and
documentation of manufacturer recommendations;

(1)  the information pertaining to process equipment design which should be
documented so as to identify the codes and standards relied on for establishing
good engineering practices;

(1) Documented system to confirm that equipment complies with recognized and
generally accepted good engineering practices; and

(IV)  equipment designed and constructed in accordance with codes, standards or

practices that are no longer in general use, it should be determined and
documented that the equipment is designed, maintained, inspected, tested and
operating in a safe manner.

Maintenance Procedures:

(i)

(ii.)

(iii.)

(iv.)
(v)

(Vi)

The maintenance programs and schedules should be reviewed and analyzed to see if
there are areas where break down maintenance is used rather than an ongoing
mechanical integrity program consisting predominantly of preventive and predictive
maintenance.

The maintenance procedure should address to the safety aspects with regard to
organization of maintenance (system of work permit and non- routine work),
determining whether execution should be on line or off- line, regulations to be
followed, harmonizing with operation, incident reporting system, maintenance
analysis, do it oneself or contract out.

Use of personal protective equipment should be laid down for specific maintenance
activities.

The task, role and responsibilities should be defined.

Records of trend analysis of machine and equipment should be taken into
consideration.

All maintenance procedures should be duly authorized.

Inspection and Test Results:

(i)

(ii.)

(iii.)

(iv.)

(v.)

(vi.)

Each inspection and test performed on the process equipment shall be documented.

The list of process equipment, components, instruments should be made for inclusion
in the mechanical integrity or maintenance program.

The documentation should identify the date of inspection or test, the name of the
person who performed the inspection and test, the serial number or other identifier of
the equipment on which the inspection and test was performed, a description of the
inspection or testperformed and the results of the inspection or test.

Each facility shall have written inspection and testing programme in place. Inspection
shall include during installation, pre-commissioning, commissioning as well as during
regular operation of the Refineries and Gas Processing Plants.

The pre-commissioning inspection of equipment and piping systems shall include the
scrutiny of all the related records to ensure that all examinations and tests during
fabrication and erection have been carried out as per relevant codes or company
practices.

Inspection shall cover the integrity of static and rotary equipment including vessels,
columns, heaters, heat exchangers, boilers, storage tanks, relief valves, piping, pumps,
compressors, turbines, drives. through regular in-service external and out of service
comprehensive inspection.
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(vii.)

(viii.)

(ix.)

(x)
(xi.)

(xii.)

(xiii.)
(xiv.)
(xv.)

(xvi.)

(xvii.)

External in-service inspection shall include visual inspection including instrument
aided non- destructive testing such as ultrasonic, radiographic and thermographic.

Out of service inspection shall be carried out to assess the integrity of the equipment,
condition of internals and to determine the degradation rate through thickness
measurement to estimate the remaining life.

The inspection strategy or program shall be designed based on the likelihood and
consequence of damages because of the prevailing or expected internal service or
environment conditions. Inspection shall include preparation and implementation of
schedules to meet requisite standards, OEM, process licensor and quality requirements.
Inspection frequency shall be decided based on corrosion rate calculations and
compliance of statutory requirements. The Operator should develop, implement and
maintain a risk-based inspection (RBI) program for pressure-containing equipment to
emphasize safe and reliable operation through risk-prioritized inspection.

Inspection shall cover the integrity of rotating equipment through regular monitoring
and preventive maintenance. Periodic Overhauling shall be done as specified by OEM.

The authorised persons performing the inspection shall be qualified and experienced.
The requisite criteria for deciding the qualification and experience shall be decided by
entity.

All instruments and accessories, system-oriented items such as package PLC (as
applicable), Analyzers, Machine monitoring system, Local Control Panels, special
instrument items shall undergo factory testing and inspection as per Inspection test
plans, standard specifications, job specifications. Factory Acceptance Testing of
critical items shall be witnessed by OWNER or Owners’ Authorised Representatives
at their discretion.

All instrument calibration to be verified before installation.
Loop Test and Logic Functional test shall be performed before commissioning.

Calibration verification or logic functional test shall be done during shut down and
turnaround before restart.

Inspection shall include identification of likely locations of material deterioration and
adoption of suitable inspection technique to identify the degradation mechanism.

Inspection shall include evaluation of current physical condition of the equipment
and piping for fitness for continued service.

(xviii.) The thickness reduction, damages and like other damages or reductions shall be

(xix.)

(xx.)

(xxi.)

(xxii.)

ascertained to determine fitness for continued service in line with the design codes or
standards. In case equipment and pipe components fail to qualify the minimum
requirements, the same shall be replaced or repaired in line with the design code
alternatively advanced fitness for service assessment maybe carried out for
acceptance.

All repairs and alteration work shall be authorised and approved.

Micro structure examination and remaining life assessment (RLA) of equipment
operating in creep range shall be carried out as they are subjected to metallurgical
degradation due to high temperature exposure.

Performance of stage wise inspection and documentation of inspection records and
equipment history shall be done.

Inspection program should evaluate the effectiveness of corrosion control systems,
where applicable.

(xxiii.) Inspection shall cover that all new equipment and piping systems are installed in

accordance with design, and any deviations documented and approved.

(xxiv.) All documents such as built drawings, manufacturers inspection and testing

(Xxv.)

certificates of the respective vendors shall be properly retained and followed.

Inspection program shall include the review of quality assurance plan and acceptance



134

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(d)

(€)

criteria in line with the approved technical specification requirements.

(xxvi.) Inspection shall cover the electrical systems, check its integrity, earthing resistance,
bonding, cable joint integrity, reliability of cathodic protection systems and like other
systems.

(xxvii.)Inspection shall cover the verification of various safety interlocks, Emergency
Shutdown (ESD) provided in the design.

(xxviii.) Inspection shall cover that all ESD devices move to their safe condition on loss of
system output, hydraulic power or instrument air. All Emergency Shutdown Valves
(ESDVs) and actuators shall remain functional following an explosion or under fire
conditions for a sufficient time period to perform their intended function as per
design.

(xxix.) The integrity and efficacy of gas detection, fire protection and fighting system and
connected equipment shall be covered in the inspection.

(xxx.) Inspection shall cover the emergency communication system for its effectiveness
during emergency situations.

(xxxi.) Inspection of structures such as RCC technological structures, Buildings and Steel
structures shall be carried out at predefined intervals to assess general conditions of
the structure, identification of distresses and subsequent preventive repairs measures
or rehabilitation to ensure integrity, stability and durability of the structure.
Inspection methodologies should include visual Inspection, NDT’s such as Rebound
Hammer Test for assessing strength of concrete, USPV for assessing integrity of
concrete, Carbonation test to assess depth of carbonation in the concrete, Cover meter
test to assess thickness of cover concrete, Half Cell potentiometer test to identify
probability of active corrosion of reinforcement steel, concrete core test for assessing
in-situ concrete strength, laboratories test such as PH value, sulphate content,
chloride content and RCPT test to assess permeability of concrete and also for
structural steel members ultrasonic thickness test and vibration test to measure
vibration in the structure to ensure structural integrity should be carried out.

Criteria for Accepting Equipment after Maintenance:

(i.)  Equipment that has been out of service for maintenance should be taken over after due
testing and documentation.

(ii.)  Criteria for acceptance of test results should be well defined taking into consideration
established guidelines, design engineering practices, manufacturer's recommendation,
anticipated life and operating conditions.

(iii.) Any deviation accepted should be approved by competent person.

(iv.) Equipment deficiencies which are outside acceptable limits shall be corrected before
further use or corrected in safe and timely manner with alternate measures to assure
safe operation.

(v.)  Proper records for handing or taking over of equipment to be maintained.
AIM Training and Performance Assurance:

(i.)  An important ingredient of an effective asset integrity management program is
personnel competency, achieved in part by training and performance assurance. Entity
shall develop and implement a program for training to ensure that only qualified
personnel develop and perform AIM tasks and that AIM tasks are performed
appropriately and consistently that is to say with fewer opportunities for human errors.
Reducing human errors can greatly reduce the overall rate of asset failures. Following
aspects of training should be considered for ensuring that the competent workforce is
deployed, namely: -

()  Management awareness training;
(1) Skills or knowledge assessment;

(1) Training for new and current employees;
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(IV)  Verification and documentation of training effectiveness;
(V)  Certification, where applicable;
(V1)  Ongoing and refresher training;

(VIl)  Training for maintenance technicians and for operators performing
maintenance tasks;

(VII)  Training for technical personnel; and
(IX)  Roles and responsibilities.
Schedule-4

[see regulation 6]

4.0 Electrical Systems:

4.1 Design Philosophy:

411

4.1.2

413

414

415

4.1.6

4.1.7

4.1.8
4.1.9

4.1.10

The selection of electrical equipment and systems shall be governed by fitness for purpose, safety,
reliability, maintainability, during service life and compatibility with specified future expansion,
design margins, suitability for environment, economic considerations and past service history.

The design and engineering of the electrical installation shall be in accordance with established
codes, specifications, sound engineering practices and shall meet the statutory requirements and local
regulations.

Electrical equipment and materials shall comply with their relevant specification, Data sheet and
Project Specification and the latest edition of the codes and standards (including any amendments)
applicable shall be followed.

All Electrical equipment, systems and their installation shall be designed for operation under site
conditions as required.

All equipment and materials shall be suitable for operation in service conditions typical of refineries
and Gas processing plants within a coastal environment in the tropics.

VFD and UPS Room shall be air-conditioned to increase reliability of heat sensitive electronic
component such as semi-conductor devices, Transducers, Cards for inter electronic equipment
communication. Switchgear Room shall be preferably force ventilated or air-conditioned.

Battery Room shall be ventilated with minimum two nos. Exhaust Fans. However, failure of cooling or
ventilation shall not affect the operation of the equipment.

VRLA battery room shall be force ventilated or air conditioned to maintain specified temperature.

For the purpose of electrical earthing calculations (soil electrical resistivity) and cable rating
calculations (soil thermal resistivity) the data of the area shall be used.

There shall be classified for the degree extent of hazard from flammable materials. Classification of
hazardous areas for all areas shall be done as per guidelines indicated in latest IS 5572 and
equipment selection for hazardous area shall be as per 1S 16724 or IEC 60079-14.

4.2 System Design:

421

422

The electrical distribution system shall be designed considering all possible factors affecting the
choice of the system to be adopted such as required continuity of supply, flexibility of operation,
reliability of supply from available power sources, total load and the concentration of individual
loads. The design of electrical system shall include the following paragraphs 4.2.2 to 4.2.9

The design of electrical system for refineries and Gas processing plants facility shall include the
following; namely: -

(a)  Site Conditions;

(b)  Details of Power source;

(c)  Planning and basic power distribution system and single line diagram;
(d)  Protection, metering or control;

(e)  Electrical Substation design for New Substation;
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(f)  Electrical equipment design;

(9)  Hlumination System;

(h)  Earthing system;

(i)  Lightning protection system;

()  Electrical equipment for hazardous area;
(k)  Statutory approvals;

()  Cablesizing;

(m)  Emergency power sizing;

(n)  Power system studies;

(0)  Heat tracing system as applicable;

(p)  24V,230V,415V power out let system; and
(@)  UPS and Battery Charger Sizing.

4.2.3 Cabling system- underground and above ground including cable tray support and routing through
pipe racks or sleepers.

4.2.4 The designed electrical system shall facilitate and provide the following, namely: -
(a)  Standard products applications;
(b)  Safety to personnel and equipment;
(c) Reliability of services;
(d)  Constructability access;
(e)  Cabling access;
() Minimum fire risk;
(9) Cost effectiveness; and
(h)  Ease of maintenance and convenience of operation.

4.2.5 Adequate provision of changes during design development and for future expansion and
modification (as appropriate engineering margins or space provisions).

4.2.6 Automatic protection of all electrical equipment and isolation of faulty system through selective
relaying systems or intelligent control devices.

4.2.7 Remote control and monitoring facilities and interfacing for selected devices with other discipline
systems.

4.2.8 Lock out Tag out (LOTO) provisions for all LT and HT Feeders.
4.2.9 Maximum interchangeability of equipment.
4.3 Power System Studies:

4.3.1 Power system study or calculation shall be carried out to substantiate the selection and sizing of all
electrical facilities and equipment in the refineries and Gas processing plants facilities. Study should
include minimum but not limited the following as applicable; namely: -

(a)  Plant and Unit electrical load analysis;

(b)  Load flow, fault calculation and large motor starting studies;
(c)  Feeder and circuit voltage drop;

(d)  Relay settings and coordination;

(e) Earthing;

(f)  Hlumination calculation;

(g) Lightning protection study (protection of structures against lightning);
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(h)
(i)
1)
(k)
0

Transient stability study;

Reacceleration and auto changeover study;
Load shedding study (if required);

Power factor Study; and

Harmonic study (if required).

4.4 Power Supply:

4.4.1 Main Power Sources and Systems:

(@)

The main power source shall be captive power generation or grid power supply or
combination of both. The voltage level of primary distribution system shall be decided based
on plant generation, respective grid supply level and total load envisaged on the plant. The
number and schemes of indoor switchboards shall be governed both from considerations of
power distribution capacity and also from considerations of process loading under abnormal
plant operating conditions.

4.4.2 Plant Emergency Power Sources and Systems:

(@)

(b)

Emergency power supply shall be provided from Substation up to Emergency switchgear to
meet the Emergency lighting and critical services in plant area to permit safe shutdown in the
event of main power failure.

Critical, Emergency or Normal loads shall be determined based on hazard analysis or safety
reviews during the process design. DC lighting or AC lighting having DC battery back-up fed
through lighting inverter for control room, substation and escape routes shall be provided.
DG sets shall be provided for feeding emergency power supply.

4.5 Power Distribution:

45.1 General:

(@) A load summary shall be prepared for recording and calculating the electrical loads of the
refineries and Gas processing plants facilities. The load summary shall indicate continuous,
intermittent and stand by loads.

(b)  The specifications referred to in clause (a) shall be used to verify the rating and numbers of
transformers, switchgears and like other devices. The current rating of switchboard bus bars
shall also be determined accordingly.

(c)  Where secondary selective systems are provided, each transformer or incomer shall be rated
in accordance with as specified in clause (b) of this paragraph 4.5. 1..

4.5.2 Main Power Distribution:

(&) A substation shall be built at the site to cater all load (such as the storage tank and plant)
requirement.

(b) 1t should be provided with dual redundant power supply from, in its each Bus sections “A”

and “B”. Two incomers and one bus-coupler system with 100% redundant capacity for
incomers shall be considered for all HT switchboards and PCCs.

4.6 Sub-Station Design:

4.6.1 General:

(a)  The substation shall be located in a safe area and outside the hazardous zone.

(b)  Substation buildings switchgear room should be Air conditioned or pressurized and shall
comprise elevated structures permitting the use of bottom entry switchgear with cable cellar
for cable racking and trays below. MCC room building should be single floor type without
cellar with pressurized switchgear room. The floor level of the MCC room shall be 1500mm
above surrounding grade level.

(c)  Small sub-station such as MCC room can also be provided without cable cellar with battery
trenches.

(d) In large plants, the main sub-station floor shall be raised above grade level and the space
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(€)
)

(9)

(h)

(i)

below the sub-station floor shall be utilized for installation of cable trays. The substation
cellar shall preferably have a clear minimum height of 2 metres. The cable cellar floor shall
be at least 300 mm above the approach road level. The switchgear rooms should be Air
conditioned or pressurized to prevent ingress of dust and to prevent or to make more reliable
heat sensitive electrical Equipment and Panels. All substations (length greater than 60 metres)
shall have three entries, one for equipment entry, second for normal entry and the third
emergency exit. Whereas, required normal and equipment entries can be combined. The
substation shall also have an emergency door opening outward.

Push button shall be provided in each transformer bay for tripping of the transformer feeder
breaker outside the transformer bay gate and shall be glass break to open type.

HVAC or Air Conditioning System of substation shall trip on activation of fire and gas
detection signal. Flooring inside the Battery room and walls up to 1.0 m height shall have
acid or alkaline resistant protective material coating or tiling.

Luminaires, receptacles, exhaust fan like other devices in Battery Room shall be Ex-d, IIC,
T3 Type of protection. In case, maintenance free VRAL or SMF batteries are provided, the
manufacturers recommendations for protection shall be complied with.

Substation shall have firefighting equipment, first aid boxes and other safety equipment as
per statutory requirements. Mats of required voltage rating shall be provided around all
indoor switchgears and panels and suitable voltage rated overshoes should be used for
outdoor switchgears and panels, wherever insulation mats, cannot be provided.

The substation building shall be sized for housing all equipment such as transformers,
switchgears and capacitors. The substation shall be sized to maintain adequate clearances
between equipment as per CEA guidelines.

4.6.2 Transformer Bay Layout:

Oil filled transformers shall be located at grade level in fenced enclosures adjacent to the substation
building and shall be provided with oil containment pits which shall be connected to the Common
Oil soak pit if envisaged as per IS and this shall be located outside transformer bay. Firewalls shall
be provided where required by codes and standards.

4.7 Hazardous Area:

4.7.1 Electrical Equipment Selection in Hazardous Area:

(@)

(b)

(©

Electrical equipment shall meet the selection requirements of the Indian Standard :16724 or
IEC 60079 part 14- Guide for selection of electrical equipment for hazardous areas. All the
electrical equipment installed in hazardous area shall meet the requirements of relevant IS or
IEC or CENELEC standards, whichever is followed for design for electrical systems.

All electrical equipment for hazardous area shall be certified by CIMFR, PTB, BASEEFA,
UL, ATEX or FM or equivalent independent testing agency for the service and the area in
which it is to be used. All indigenous flameproof equipment shall have BIS license. PESO
approval shall be obtained for equipment installed in hazardous areas for both indigenous and
imported equipment.

The facility analysis should also identify areas requiring special electrical equipment
classification due to the presence (or potential presence) of combustible dust considering the
minimum ignition energy and powder resistivity of the material.

4.8 Equipment:
4.8.1 Switchgear, Motor Control Centres (MCC) or LV Distribution Boards:

(@)

(b)
(©)

(d)

These shall be designed to ensure maximum safety during operation, inspection, connection
of cables and maintenance with Switchboards energized.

The switchboard shall be totally enclosed, dust and vermin proof.

Lighting and small power distribution boards shall be suitable for indoor or outdoor use and
the hazardous area classification in which these are to be installed.

Automatic motor re-acceleration or restarting following voltage dips shall not be provided
unless specifically warranted by process requirements.
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4.8.2

4.8.3

4.8.4

485

(€)

(f
(9)

Power system monitoring, control and protection philosophy shall be in accordance with
project specifications Emergency Shut Down (ESD) systems and emergency stops shall be
hard wired back to the switchgear or MCC.

Transformer incomer shall be rated at least equal to forced cooled rating of transformer or
110% of ONAN rating as applicable.

Interlocks and protection as per CEA guidelines shall be provided.

Protective Relays:

(@)
(b)
(©

Protective relays for all types of feeders such as incoming feeders, buss ties and motors
power feeders and capacitors shall be provided.

Meters, Protection relays and other components shall be as per relevant metering and
protection diagrams and designed and procured as per project specification.

The protection relaying philosophy for 132 kV and above systems shall also include suitable
main and backup schemes.

Power and Distribution Transformers, Lighting Transformers:

(@)
(b)
(©)
(d)

All transformers (Power and distribution) shall be provided with cooling facility to ensure
temperature of the transformer is within permissive limits as per temperature class.

Automatic on-load tap changer (OLTC) shall be provided on the main power transformers as
required. Lighting transformers shall be Dry type, Air cooled mounted indoor.

For harmonic mitigation, use of transformers with special vector groups may be considered
for supplying large non-linear loads as VSD’s and process heaters.

All transformers of 10 MVA and above rating or in case of oil filled transformers with oil
capacity of more than 2000 litres shall be provided with firefighting system as per IS 3034 or
with Nitrogen Injection Fire Protection System.

Emergency Diesel Generators:

(@)

(b)

(©)

(d)

The emergency generating sets shall form a complete package and shall be designed to start
automatically on power failure and feed the selected loads. It shall be capable of taking care
of the load variations (such as the starting of largest rated motors on a preloaded system). The
unit shall be complete with necessary starting equipment, associated control panel.

Emergency DG set shall have Auto starting arrangement but only with manual switching off
features. The rating (Ampere Hours) of battery, for cranking the engine shall be adequate to
make three attempts with an interval of 5 to 10 seconds, if required.

The generator set shall be provided with complete protection against overloads, short circuits,
ground faults, excitation failure, prime-mover failure and shall include other connected
instrumentation interlocks.

Diesel Engine installation, does not call for Area Classification, provided the DG room is
properly ventilated. Normally the ventilation provided to remove heat from the radiator is
adequate to take care of the hazard aspect. DG sets shall comply with the latest guidelines of
the Government of India in the Ministry dealing with environment with regard to noise levels
and stack height requirements.

Neutral Earthing:

(@)

Earthed System:
(i.)  Power system neutral shall be earthed;

()  to limit the difference of electric potential between all uninsulated conducting
objects in a local area;

(1)  to provide for isolation of faulty equipment and circuits when a fault occurs;
and

(1) to limit over voltages appearing on the system under various conditions.

(ii.)  The neutral earthing system employs one of the following methods; namely: -
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(b)

()  Solid earthing for low, medium voltage system (upto 650V) and for high
voltage above 11 kV.

(I)  Resistance or Impedance earthing for 3.3 kV to 11 kV system.
(1) Resistance or Neutral Grounding Transformer earthing for Generators.

(iii.) The values of neutral earthing resistors normally applied in industrial power system
are selected to meet the governing criteria for limiting transient over-voltages, that is
to say that earth fault current should not be less than the system charging current.
Besides, the value of neutral earthing resistor selected shall limit the earth fault current
to a value, which shall be sufficient for selective and reliable operation of earth fault
protection system.

(iv.) The neutral earthing resistor shall be able to carry at least 10% of its rated current
continuously, unless otherwise required, and full rated current (100%) for a minimum
duration of 10 seconds.

Unearthed System:

(i.)  Use of unearthed system should be avoided since arcing ground faults can result in
severe over voltages.

(ii.)  Where unavoidable (such as expansion projects where existing systems have
unearthed system) unearthed system shall have provision for detecting earth fault and
for isolation of faulty section through the use of core balance current transformers.
The current transformers (CTs) shall be sized in relation to the system capacitive
currents arising due to distributed capacitance of the entire network. The system shall
also include alarm or tripping provision using unbalance voltage sensing through open
delta voltage transformers (VTs) under earth fault conditions. Provision of ‘on line
insulation monitoring facilities’ may be considered.

4.8.6 DC Supply Units:

(@)

(b)
(©

(d)

Each DC power supply system shall include redundant charger-cum-rectifier, battery and DC
distribution board. DC link in the UPS system shall not be tapped for DC instrumentation
power supply.

A 2 x 50% battery bank configuration should be provided.

Fire alarm system shall have a dedicated DC battery backup system. UPS Battery backup
Duration after Main supply failure: 30 minutes for all control systems, except 6-hours for F
and G, Process CCTV, CEEMS Analyzer and Emergency Services (such as PA system.)

Battery Sizing for DC systems:
(i.)  Electrical Switchgear and Controls:

Battery shall normally be sized for a load cycle having a minimum duration of two
hour. While deciding the load cycle, consideration shall be given to the specific
operating or safety requirements of plant and equipment that is to say the lube oil
pump of STG for bearing oil flushing. The duration for battery sizing, hence shall
vary accordingly as per specific operational requirements.

(ii.)  DC Instrumentation Shutdown System:
This shall in general be sized for 30 minutes.
(iii.) Critical Lighting: This should be sized for two hours unless specified otherwise.

(iv.) Battery shall be Nickel Cadmium, flooded electrolyte Lead Acid or VRLA type
designed as per design specifications.

4.8.7 Equipment for Uninterrupted Power Supply System:

(@)
(b)

UPS panel shall be of free-standing, floor mounted, metal enclosed and vermin proof type
having hinged door for front access and suitable for indoor use.

Under normal conditions, the rectifier-cum-charger shall feed the inverter and charge the
battery set. In case of mains failure, the battery shall supply the necessary power to the
inverter. The inverter in turn feeds the load through the static switch. If the inverter
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(©

malfunctions or is overloaded, the load shall be instantaneously transferred to the by-pass line
through the static switch. The inverter shall be operated in synchronised mode with the by-
pass line, and manual forward transfer or manual reverse transfer shall be effected without
any break.

Battery for UPS system should be sized to take care of shutdown of critical process units but
for, nor less than, 30 minutes unless otherwise specified.

4.8.8 Alarm Annunciations:

(@)

All electrical fault, tripped, alarm and equipment malfunction signals from the communicable
relays should be accessible via a computer connected to the communication port in each
switchgear or PMCC. In addition, certain signals shall bring up alarms or indications in a
Central Control Room (CCR) or in the DCS as specified.

4.8.9 Variable Frequency Drives:

4.8.10

4.8.11

(@)  Low and high voltage variable frequency drive (VFD) equipment shall be in accordance with
design project specifications.

(b)  The requirement of variable frequency drives shall be considered based on an economic and
technical basis subject to process requirements.

(c)  Converter and rectifier equipment controlling plant motors shall be located inside the
substation, except the associated transformers and reactors, which shall be located within the
substation building next to VFD panels. For very large rated VFD, the transformer or reactor
should be located in outdoor transformer bay.

Motors:

(@) LV motors shall be selected to have ratings in accordance with the preferred rated output
values of the primary series as listed in IEC 60072 or equivalent standards. The enclosure of
motors and motor control station shall be in accordance with the hazardous area classification
and equipment selection in hazardous area.

(b)  All LV motors shall be complying to IE2 Class of efficiency unless otherwise specified in
Motor Datasheet.

(c)  Motor operated valves and electric cranes shall be fully equipped with integral motor control

gear.

Earthing System:

(@)

Earthing system shall provide low impedance earth paths for earth faults, static discharge and
lightning protection. Earthing design shall generally be carried out in accordance with the
requirements of CEA Regulations, 2010 and code of practice for earthing IS 3043.

(i.)  power system earthing, lightning protection and equipment bonding shall be achieved
by overall common earthling system. All units shall be bonded together to form a
single continuous earthling system. All equipment in refineries and Gas processing
plants shall be connected with Plant earthling system as per CEA guidelines;

(ii.)  the metallic enclosure of all electrical equipment shall be bonded and earthed to the
common earthing grid;

(iii.) in hazardous areas or where the equipment contains a hazardous liquid, the metallic
enclosures of non-electrical equipment, vessels, tanks, structures, pipeline, and like
other devices shall be bonded and earthed to the common plant earthing grid.
Maximum values of resistance of equipment earthing system to the general body of
earth shall be as under; namely: -

(1) General Earthing Grid: 1 ohm; and
(1) Earthing for Lightning Protection and Static Bonding: 10 ohms;

(iv.) earthing of lighting and small power systems shall be by means of an earth conductor
integral with the cable.

(v.) all equipment handling 250 V or more shall be provided with double earthing and to
be connected to two different earth pits; and
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(vi.) bonding and grounding for loading or unloading tankers shall be provided.

4.8.12 Instrument Earthing:

(@)

(b)
(©

Separate earth bars above ground shall be provided for Instrument earthing. The IEEE STD
1100’s latest edition" IEEE Recommended practice for powering and grounding sensitive
electronic equipment" may be referred.

Lightning Protection.
Lightning protection shall be provided as per IEC 62305 or IE rules.

4.9 Lighting System:
4.9.1 General Lighting:

(@)

(b)
(©)

(d)

(€)

)
9
(h)
()
()
(K
0

This can be broadly classified as under; namely: -
(i.)  Normal lighting;

(ii.)  Emergency lighting; and

(iii.) Critical lighting.

Normal and emergency lighting system shall be on AC supply, whereas critical lighting shall
be on DC.

Sufficient lighting shall be provided so as to enable plant operators to move safely within the
accessible areas of plant and to perform routine operations. In the event of normal power
failure, emergency lighting should be provided. Desired lux level shall be achieved
considering that both the lighting fixtures, normal as well as emergency one are energised. In
the event of normal power failure, emergency lighting shall remain energised through
emergency power source.

Lighting requirements provided during the failure of power supply for Normal lighting are
intended broadly, -

(i.)  tofacilitate carrying out of specified operations, for safe shutdown of the plant;

(ii.) to gain access and permit ready identification of fire-fighting facilities such as fire
water pumps, fire alarm stations; and

(iii.) escape route for safe evacuation of operating personnel.

The recommended areas for critical lighting (DC) include the Control rooms (Process and
utility).

Main substations DG Shed.

Central Fire Station.

Fire water pump house (for start-up of Diesel driven F.W. pump).
First Aid Centre.

Emergency escape route.

Instrument or Process control and central control buildings.

The recommended areas for AC emergency lighting include: -
(i.)  Control rooms (Process and utility);

(ii.)  Fire water pump house, Fire stations Main sub stations;
(iii.) Foot of stairs and ladder;

(iv.) Platforms with ladders changing direction;

(v.) Other changes of floor level that may constitute a hazard;

(vi.) Strategic locations in Process, utility areas where specific safety operations are to be
carried out such as: -

() areas near heat exchangers, condensers;
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(11) barring gears of steam turbine; and

(111) some portions of roads interconnecting substations and process plants.

(m) the AC emergency lightening shall be considered as 20-25% of Normal Lighting load.
However, for small plants, where AC emergency load is not substantial or where there is no
separate standby DG set, DC critical lighting system should take care of entire emergency
lighting.

(n)  Critical lighting (DC supply based) will be normally kept ‘ON’ and during Normal or
emergency power failure, battery will provide power.

(0) Besides, adequate number of self-contained portable hand lamps and Battery emergency
lighting units shall be provided for personnel safety for immediate use in emergency at
remote substations and at other strategic places (safe areas), where there is no provision of DC
lighting.

(p)  LED lamps shall generally be used for outdoor plant lighting. LED lamps can be considered
for emergency lighting to achieve this objective. Fluorescent lamps or LED may be used for
indoor lighting in non-process buildings and control rooms. Safe area street lighting and yard
lighting may use sodium vapour or LED lamps. Sodium vapour lamps shall not be installed in
hazardous areas.

(@) The illumination levels in different areas shall be as per good engineering practice.
Depending on the nature of job activities to be carried out the suggested minimum
illumination levels for various areas are as under; namely: -

Areas llumination in Lux
Main roads (such as roads along process units, power houses, and Workshops) 20
Secondary roads (such as roads along storage tanks settling basins) 10
Tank farm 20
Pump houses, sheds 100
Main operation platforms and access stairs 60
Ordinary platforms 20
Process areas, pipe racks, heat exchanger, heater, separators, cooling tower, 60
columns, pig launching or receiving loading area, flare and like other devices
Switchgear building 150-200
Transformer bay 100
Battery room 150
Control room building or laboratory 400
Boiler house 150
Charger or UPS rooms 150-200
Cooling tower 60
Switchyard
(i) operating area 100
(i) other areas 50
Warehouse 100
Office 300
Compressor operating area 200
Watch room 100
Stairs 50
Corridors or lifts 70
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Areas Illumination in Lux
Tube well, gate and watchman booth 100
Fire house, garage 100-150
Escape Lighting Escape way (interior) 5
Avreas at exit door and at points where it is necessary to emphasise the position of 30
potential hazard, if any.

(n)

(@)

And lighting levels in all areas shall take into consideration the requirements from point of
view of safety, ease of operation and maintenance.

4.9.2 Aircraft Warning Lighting:

The type of Aircraft warning lights shall be provided in accordance to latest International
Civil Aviation Organization and local regulations. The aircraft warning lights shall be steady
glowing with red colour and shall be fitted at the highest points of the platform obstacles.

4.9.3 Power and Convenience Outlets:

(@)

(b)
(©)

Adequate no of 415 V 63 A. TP and N+E power outlets of switched socket type shall be
provided at suitable locations to ensure accessibility.

240V, 16 A, SP and N+E convenience outlets at suitable locations.

24 V Hand lamp points may be provided at select locations for usage.

4.9.4 Cables and Cable Installation:

(@)

(b)

Cable Types:

(i)

(ii.)

(iii.)

(iv.)
(v.)

(Vi)

(vii.)

In order to avoid spread of fire due to cables, it is recommended that the outer PVC
sheath of all cables used in industry shall be flame retardant type low smoke (FRLS)
conforming to category AF as per IS: 10810;

High voltage cables may be Aluminium or Copper Conductor XLPE insulated FRLS
PVC sheathed, armoured type;

The selection of voltage rating of HV cables shall take into account the system
voltage, system earthing arrangements and type of earth fault protection schemes.
(Guidelines on this can be had from IEC 60183 and 1S:7098). For resistance earthed
systems, unearthed grade cable shall be used;

All power and control cables shall preferably have extruded inner and outer sheaths;

Where single core cables are armoured and are meant for use on AC circuits,
armouring with non-magnetic material (such as Aluminium) shall be employed;

All cables used shall have non hygroscopic fillers, wire armoring and PVC overall
sheath. Unarmored cables and wires may be used where proper mechanical protection
(that is to say metallic conduit) is provided or where sheathed cables are installed
above ceilings or below floors in non-industrial locations. Concealed metallic conduits
shall be used for buildings where appropriate;

The control cables shall be twisted pair type with overall shielding in case of longer
lengths; and

(viii.) Electrical cables and instrumentation cable laid above ground in Hazardous area shall

be of fire-resistant construction.

Cable Installation:

(i)

(ii.)

The Cable installation shall be installed above ground or laid on dedicated cable racks
or trays within dedicated levels of overhead pipe racks and on the sleepers of low level
pipe ways;

In certain instances, cables may be routed underground either in concrete lines cable
trenches or directly buried cable trenches, these include-



[T [—=e 4]

AT T TOT9H ; STETETIOT 145

(I)  High voltage distribution cables and associated control cables;
(I1)  Cables entering or leaving buildings;

(II)  Cables in areas where ground contamination is unlikely and economic
consideration precludes the erection of special cables supports;

(IV)  Cabling within the power generation area;
(V)  Feeder cables to satellite substations;
(VI)  Cables within process areas or offsite areas;

(VIl)  Any other area where overhead cabling is not feasible; and

(VIII)  Cables supplying power to Fire Water Pumps.

(iii.)

(iv.)

(v)
(Vi)

(vii.)

While designing layout with single core cable installations, following factors shall be
considered; namely: -

() Cables are laid as a general practice in trefoil formation touching each other. If
trefoil arrangement is not possible, flat formation with spacing as per
requirement may be followed; and

(1) When cables are laid in a flat formation, the individual cable fixing clamps and
spacers shall be of non-magnetic material;

All cable trenches shall be sized depending upon the number of cables, and their
voltage grade. High voltage, medium voltage and other control cables shall be
separated from each other by required spacing or running through independent pipes,
trenches or cable trays as applicable. Cable trenches inside substations shall be filled
with sand, pebbles or similar non-flammable, materials or covered with incombustible
slabs. If a significant number of cables are taken on racks, adequate supports should be
provided on the side wall of trench;

RCC covers of cable trenches should be sealed to avoid ingress of chemicals and oils;

In unpaved areas, cables should be directly buried in ground. Where underground
cables cross roadways or pipe sleepers at grade and like other places., they shall be
protected by being drawn through sleeves or ducts to provide a permanent crossing.
Sleeve or duct ends shall be effectively sealed thereafter;

Concrete lined cable trenches should be sealed against ingress of liquid and gases
wherever the trenches leave a hazardous area or enter control room or substation;

(viii.) Above ground cable trays shall be well supported suitably at every 3metres interval

(ix.)

(x.)
(xi.)

(xii.)

and protected against mechanical damage. Routing shall be decided to avoid proximity
to high temperature sources (such as steam drains and furnaces), places subject to
undue fire risk. Cable trays, racks and trenches shall be sized to allow for 10 to 20%
future cables reserve. Each cable tray tier shall accommodate the cables preferably in
single layer;

Instrument and communication cables shall not be laid in the same trench or tray along
with electrical power cables. Electrical cables shall be where practical separated by at
least 600 mm from instrumentation and telecommunication cables. The overall cable
layouts shall be designed for minimum interference between signal and power cables.
Where ever there is a possibility of electromagnetic interference, shielded twisted pair
or screened and overall shielded cables should be used for control cables or signal
cables;

Cable cellars shall be provided with fire detection and monitoring devices;

Cable straight through joints in power and control cables shall be avoided as far as
possible inside unit battery limits. Cables shall be in one length where practical but
cable joints may be installed when necessary. If above ground cable joints installed in
Hazardous area, proper risk assessment and monitoring shall be done;

Cable installations shall provide for minimum cable bending radii as recommended
by manufacturer;

(xiii.) Cable trenches in hazardous area should be filled with sand and covered with RCC

slabs to prevent accumulation of flammable gas or vapour inside the trench;
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(xiv.) All Cable glands for Equipment located in hazardous area shall be flame proof type;
and

(Xv.) No underground power cables exceeding 33kV shall be laid without minimum depth
of 1200 mm. Top most cable trays and vertical cable trays shall be provided with Gl
covers. Further bottom tray covers shall be provided wherever cable tray are routed
through process pipes or equipment.

4.10 Electrical Heat Tracing:

Where necessary, electrical heat tracing shall be provided for process pipelines. Electrical heat tracing
shall be designed and procured in accordance with project specification. As far as practical suitably
certified self-regulating heating tapes shall be employed. Special types of heating (such as skin effect,
impedance or induction heating) may be employed in particular application.

SCHEDULE-5

[See regulation 6]

5.0 Fire and Gas Detection and Protection Facilities:

5.1 The Fire Protection Philosophy should be based on Loss Prevention and Control considering that a
hydrocarbon processing plant carries inherent potential hazard. A flammable or toxic gas release, fire in
one part or section of the plant can endanger other sections of plant as well. If a leak or fire occurs it
must be detected, controlled or extinguished as quickly as possible to minimise the loss to life and
property and to prevent further spread of fire or leak.

5.2 General Considerations:

5.2.1 The size of process plant, pressure and temperature conditions, size of storage, plant location and
terrain determine the basic fire protection need.

5.2.2 The following fire protection facilities shall be provided depending upon the nature of the
installation and risk involved, namely: -

(@)
(b)
(©)
(d)
(e)
)
9
(h)
0}
@

Fire Water System;

Foam System;

Clean Agent Fire Protection system;
Carbon Dioxide System;

Dry Chemical Extinguishing System;
Detection and Alarm system;
Communication System;

Portable firefighting equipment;
Mobile firefighting equipment; and
First Aid Fire Fighting Equipment.

5.3 Design Criteria:

5.3.1 The following shall be the basic design criteria for a fire protection system, namely: -

(@)
(b)

(©)

Facilities shall be designed on the basis that city fire water supply is not available;

Fire protection facilities shall be designed to fight two major fires simultaneously anywhere
in the installation. Fire water requirements shall be as per guidelines given in Annexure-1;
and

All the tank farms and other areas of installation where hydrocarbons are handled shall be
fully covered by fire water network system.

5.3.2 Fixed Water Spray on storage Tanks:

(@)
(b)

Class ‘A’ Petroleum storage in above ground tanks shall have fixed water spray system,
whether floating roof or fixed roof or Internal floating roof

Class 'B' Petroleum above ground storage tanks of following dimensions shall be provided
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with fixed water spray, namely: -
(i.)  Floating roof tanks of diameter larger than 30 metres.; and
(ii.)  Fixed roof tanks of diameter larger than 20 metres.
5.3.3 Semi-fixed Foam system for Storage:
(@)  Semi-fixed Foam system shall be provided for the following tanks; namely: -
(i.)  Floating roof tanks storing Class ‘A" and Class 'B' petroleum products;
(ii.)  Fixed roof tanks storing Class ‘A" and class 'B' petroleum products; and

(iii.) Fixed roof tanks storing class 'C' petroleum products, of diameter larger than 40
metres.

(b)  Semi Fixed Foam System should not be provided for fixed roof tanks operating at more than
0.6 psi pressure and where the tanks are nitrogen or other inert gas blanketed.

(c) In fixed roof tanks storing high-viscosity liquids in temperature above 93.3°C (200°F), fixed
foam system should not be provided. However, such tanks shall be nitrogen or other inert gas
blanketed.

5.3.4 Automatic Actuated Rim Seal Protection System for External Floating roof tanks:

(@)  Automatic actuated Rim Seal fire detection and foam flooding type extinguishing system
shall be provided on all external floating roof tanks storing Class A Petroleum products. The
components of the system shall be listed or approved by national or international agencies to
ensure that those systems are used which meet with highest standards of safety.

(b)  The minimum requirement for design of the system is given in Annexure-4. This shall be in
addition to the water spray and semi-fixed foam system on all the floating roof tanks storing
class-A products.

5.3.5 Automatic Water Spray for Pressurised storages including LPG or Hydrogen:

(@) C4and Lighter ends and hydrogen Pressure storage vessels shall be provided with automatic
water spray system.

(b)  Automatic water spray system shall be provided in LPG bottling stations, C4 and Lighter
ends loading or unloading gantries and C4 and Lighter ends pump and C4 and Lighter ends or
Hydrogen compressor areas.

5.3.6 Water Spray System in Process Unit:

(&)  Water spray system shall be provided for hazardous locations and equipment in process unit
areas. Some of these areas are as given below, namely: -

(i.)  Un-insulated vessels having liquid holdup capacity larger than 50 m? and containing
class A or B flammable liquid;

(ii.)  Pumps handling petroleum products class 'A' under pipe racks;
(iii.) Pumps handling products above auto-ignition temperature under pipe racks;

(iv.) Air fin coolers in hydrocarbon service located above pipe racks or elevated location;
and

(v.) Process compressor in LPG or Hydrogen or other hydrocarbons.

(b)  Water spray rings or elevated monitor for columns of height more than 45 M shall be
provided. The entity can decide the need of protection beyond 45 M height, depending on
basic process control system, the risk involved, presence of insulation, licensor
recommendation, emergency response needs, emergency response system provided and like
other needs.

5.3.7 Water Spray for Electrical Installation:
(a)  Fire Protection System shall be provided in accordance with clause 4.8.3.(d) of Schedule-4.
5.3.8 Clean Agent for Control rooms and Satellite Rack Room (SRR):
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(@)

(b)

Gas (Clean Agent or COy) based automatic fire detection and extinguishing system should be
provided to protect electronics housed in cabinet, electrical equipment, Cables and like other
devices. located in satellite rack rooms (SRR) or in control rooms. Selection of Clean Agent
or CO; and design of Fire protection system for process control rooms and SRR shall follow
the applicable NFPA Codes or Standards including its safety guidelines with respect to
“Hazards to Personnel”, electrical clearance and environmental factors in line with
environmental considerations of Kyoto and Montreal Protocols and latest MoEF regulations.

The Gas (Clean Agent or CO,) based automatic fire detection and extinguishing system need
not be provided in control rooms which are manned continuously (24x7 basis) and where a
suitably designed smoke detection and alarm system is available.

5.3.9 Loading or Unloading Gantry:

(@)
(b)

Oil or C4 and Lighter ends loading or unloading Tank Truck and Tank Wagon Gantries shall
be provided with water spray or foam system.

In case automatic fixed water spray system is provided in TW gantry, the gantry may be
divided into suitable number of segments (each segment having minimum. length of 15 m
length and width of 12 m) and three largest segments operating at a time shall be considered
as single risk for calculating the water requirement. Accordingly, a provision shall be made to
actuate the water spray system from a safe approachable central location that is to say
affected zone and adjoining zones.

5.4 Fire Water System:

5.4.1 Based on the site requirement, water shall be used for fire extinguishment, fire control, cooling of
equipment and protection of equipment as well as personnel from heat radiation. Fire water system
shall comprise of fire water storage, fire water pumps and distribution piping network along with
hydrants and monitors, as the main components.

54.2

543

Basis:

In line with the design criteria given in paragraph 5.2, of these regulations the fire water system in an
installation shall be designed to meet the fire water flow requirement for fighting two fires
simultaneously anywhere in the facility or single fire for largest floating roof tank roof sinking case,
whichever requiring largest water demand.

Fire Water Flow Rate:

(@)

(b)

(©

Two of the largest flow rates calculated for different sections as shown below shall be added
and that shall be taken as design flow rate. An example for calculating design major fire
water flow rate is given in Annexure-1.

Fire Water flow rate for tank farm shall be aggregate of the following, namely:-

(i.)  Water flow calculated for cooling a tank-on-fire at a rate of 3 Ipm/m? of tank shell
area;

(ii.)  Water flow calculated for all other tanks falling within a radius of (R+30) m from
centre of the tank on fire at a rate of 3 Ipm/m? of tank shell area;

(iii.) Water flow calculated for all other tanks falling outside a radius of (R+30) M from
centre of the tank on fire and situated in the same dyke area at a rate of 1 Ipm/m? of
tank shell area. The cooling water requirement for tank roof may be provided through
fixed system or revolving nozzles, based on appropriate hazard assessment;

(iv.) Water flow required for applying foam into a single largest cone roof or floating roof
tank (after the roof has sunk) burning surface area of oil, by way of fixed foam system,
where provided or by use of water or foam monitors. (Refer paragraph 5.11.9 of these
regulations for foam rates); and

(v.) Fire water flow rate for supplementary stream, shall be based on using 4 single
hydrant outlets and 1 HVLR monitor (1000 GPM) simultaneously. Capacity of each
hydrant outlet as 36 m3hr and of each HVLR monitor as 228 m3hr shall be
considered at a pressure of 7 kg/cm?g.

Fire water flow rate for C4 and Lighter ends sphere storage area shall be aggregate of the
following, namely:-
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(d)

(€)

@i.)
(ii.)

(iii.)

Water flow calculated for cooling LPG sphere on fire at a rate of 10.2 Ipm/ m2 of
sphere surface area;

Water flow calculated for all other spheres falling within a radius of (R+30) metre from
centre of the sphere on fire at the rate of 10.2 Ipm/ m2 of surface area; and

Water flow for supplementary stream which shall be considered as 372 m3/hr as
indicated under paragraph 5.4.3(b)(v) of these regulations.

Water flow required for applying foam into a single largest cone roof or floating roof tank
(after the roof has sunk) burning surface area of oil, shall be by way of fixed foam system,
where provided or by use of water or foam monitors. (Refer paragraph 5.11.9 for foam

rates).

Water flow rate requirements for firefighting in other major areas shall be calculated based on
criteria in terms of lpm/m? given in paragraph 5.18.5 of these regulations.

5.4.4 Header Pressure:

The fire water network shall be kept pressurised at minimum 7.0 kg/cm?g at all the time and at
hydraulically remotest location at ground level. This pressure shall be displayed in fire water pump
house or fire control room.

5.4.5 Storage and Make-up Water:

(@)

(b)

Firewater Storage:

(i)

(ii.)

(iii.)

(iv.)

(v.)
(Vi)

Water for the hydrant service shall be stored in any easily accessible surface or
underground lined reservoir or above ground tanks of steel, concrete or masonry. The
fire water storage should be located not less than 60 m from hazardous areas.

The effective capacity of the reservoir above the level of suction point shall be
minimum 4 hours aggregate working capacity of main pumps (excluding standby

pumps).

Where rate of makeup water supply is 50% or more, this storage capacity can be
reduced to 3 hours aggregate working capacity of main pumps.

Storage reservoir shall be in two equal interconnected compartments to facilitate
cleaning and repairs. In case of aboveground steel tanks there shall be minimum two
tanks each having 50 % of required capacity.

Large natural reservoirs having water capacity exceeding 10 times the aggregate fire
water requirement can be left unlined.

In addition to fire water storage envisaged as above in this clause (a), emergency
water supply in the event of depletion of water storage shall be considered. Fire water
supply shall be from fresh water source such as river, tube well or lake. Where fresh
water source is not easily available, fire water supply can be sea water or other
acceptable source such as treated effluent water provided that the water quality of
treated water should not be detrimental to firefighting foam generation.

Make up Water:

(i)

Suitable provisions shall be kept for makeup firewater during firefighting time.
Provision should be made to divert water from various sources such as ETP (after
treatment), Process Cooling Water, river and ponds to the fire water system.

5.5 Firewater Pumps:

5.5.1 Firewater pumps shall be used exclusively for firefighting purposes.

5.5.2 Type of Pumps:

(@)

(b)

Fire water pumps shall be of the following type, namely:-

@i.)
(ii.)

Electric motor driven centrifugal pumps; and

Diesel engine driven centrifugal pumps

The pumps shall be horizontal centrifugal type or vertical submersible centrifugal pumps.
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55.3

554

555

5.5.6

55.7

5.6.1

Each pump shall be capable of discharging 150% of its rated capacity at a minimum of 65% of
the rated head. The shut-off head shall not exceed 120% of rated head, for horizontal pumps
and 140% in case of vertical submersible type pumps.

(¢)  Number of diesel driven pumps shall be minimum 50% of the total number of pumps
(inclusive of standby pumps). Minimum 50% of total flow requirement should be available
through diesel driven pumps, all the time. Power supply to the electric driven pumps should
be from two separate feeders.

Capacity of main Pumps:

The capacity and number of main fire water pumps shall be fixed based on design fire water rate,
worked out on the basis of design criteria as per paragraph 5.4.3. of these regulations The capacity

of each pump shall not be less than 400 m3/hr or more than 1000 m3/hr. All pumps should be
identical with respect to capacity and head characteristics.

Standby pumps:
The minimum number of standby fire water pumps shall be as under, namely:-
(i.)  In case total number working pumps are upto 2, standby pumps shall be atleast one;

(ii.)  In case number of working pumps are between 3 to 4, the number of standby pumps
shall be at least 2. For more than 4 working pumps, number of standby pumps shall be
atleast 3; and

(iii.) In cases where two sets of firewater storage and pumps are provided, the number of
pumps at each location shall be according to hydraulic analysis of piping network.

Jockey Pumps:

(@)  The fire water network shall be kept pressurised at minimum 7.0 kg/cm2g by jockey pumps.
Minimum 2 Jockey pumps (1 working plus 1 standby) shall be provided.

(b)  The jockey pump shall be sized to compensate pressure drop in the fire water header due to
system leakage and normal pressure loss.

(c)  Jockey pump shall be operated with discharge pressure sufficient to maintain the header
pressure of fire water network.

(d)  While designing the fire water network, the Installation of Stationary Pumps for Fire
Protection should conform to NFPA -20.

Power Supply for Fire Water Pumps:

(a) A direct feeder dedicated only to fire water pumps shall be laid from the sub-station to ensure
reliable power supply. The direct feeder line shall not run along with other HT cables.

(b)  The diesel engines shall be quick starting type with the help of push buttons located near the
pumps, or at remote location.

(c)  Each diesel engine shall have an independent fuel tank adequately sized for 6 hours
continuous running of the pump.

(d)  Main fire water pumps shall start automatically and sequentially with pressure switches or
PLC on fire water mains. The system shall ensure auto start of the standby pump in case a
pump in sequence failed to take start.

Location of pumps:

(@)  Firewater main pumps shall be located as far away as possible (not less than 60 M) from
hazardous areas to avoid any damage in case of fire or explosion. The fire water booster
pumps, required to enhance the pressure requirement, shall be located away from the hazard
to be protected.

5.6 Distribution Network:

Looping and Maintainability:

(@ The fire water network shall be laid in closed loops as far as possible to ensure
multidirectional flow in the system. Isolation valves shall be provided in the network to
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5.6.2

5.6.3

56.4

5.6.5

5.6.6

(b)

(©)
(d)

enable isolation of any section of the network without affecting the flow in the rest. The
isolation valves shall be located near the loop junctions. Additional valves shall be provided
in the segments where the length of the segment exceeds 300 m.

For ease of maintenance, Firewater pumps should be segregated in two groups by providing
an isolation valve on common discharge header of pumps. Flushing connections with
isolation valves should be provided at suitable locations in the firewater ring main.

For branch piping, an isolation valve shall be provided at the take-off point.

Permanent connection shall not be taken from fire water line or system for purposes other
than fire protection or fire prevention.

Criteria for above or underground network:

(@)

The firewater network piping should normally be laid above ground at a height of atleast 300
mm above finished ground level. Pipes made of composite material should be laid
underground and also the fire water network piping shall be laid below ground level at the
following places, namely:-

(i.)  Road crossings;

(ii.)  Places where the above ground piping is likely to cause obstruction to operation and
vehicle movement, and get damaged mechanically; and

(iii.) Where frost condition warrants, the ring main system shall be laid underground
beneath the frost layer.

Protection for underground pipelines:

Where the pipes are laid underground the following protections shall be provided; namely:-

(i.)  The main shall have at least one metre earth cushion in open ground and 1.5 metre
earth cushion under the roads. In case of crane movement areas, pipes should be
protected with concrete or steel encasement;

(ii.)  The mains shall be provided with protection against soil corrosion by suitable coating
or wrapping or cathodic protection method; and

(iii.) Pipe supports under the pipe line shall be suitable for soil conditions.

Protection for above ground pipelines:

Where the pipes are laid above ground, the following protection shall be provided, namely:-

(i.)  The firewater mains shall be laid on independent sleepers by the side of road and they
shall not be laid along with process piping on common sleepers;

(ii.) The mains shall be supported at regular intervals not exceeding 6 metres and they
should be supported at every 3 metre for pipes less than 150 mm diameter; and

(iii.) The system for above ground portion shall be analysed for flexibility against thermal

(iv.) expansion and necessary expansion loops shall be provided as per good engineering
practice.

Hydraulic Analysis and Sizing of Firewater Network:

(@)

(b)

(©)

The hydraulic analysis of network shall be done. and also, whenever fire water demand
increases due to addition of plant and facilities or extensive extension of network, fresh
hydraulic analysis shall be carried out.

Fire water distribution ring (main) shall be sized for 120% of the design water rate. Design
flow rates shall be distributed at nodal points to give the most realistic way of water
requirements in an emergency.

Several combinations of flow requirements shall be assumed for design of network. For large
water requirement for floating roof tank, the network around tank farm shall be suitably
designed.

Fire hydrants:

Fire water hydrants shall be provided on the fire water network (Refer paragraph 5.7 of these
regulations for details). Each of these connections should be provided with independent isolation
valves. Refer paragraph 5.7.1 of these regulations.
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5.6.7 Fixed water monitors:

Fixed water monitors shall be provided on the fire water network (Refer paragraph 5.7 of these
regulations for details). Each of these connections shall be provided with independent isolation

valves.

5.6.8 Layout:

(@)
(b)

Fire water mains shall not pass through buildings or dyke areas, foundations of equipment or
structures.

Hydrants or monitors shall not be located inside the dyke area.

5.7 Hydrants and Monitors — Details:
5.7.1 Hydrants:

5.7.2

5.7.3
574

(@)

(b)

(©)

(d)

Hydrants shall be located keeping in view the fire hazards at different sections of the
premises to be protected and to give most effective service. At least one hydrant post shall be
provided for every 30 metre along the fire water header on perimeter of unit battery limit in
case of hazardous areas. Hydrants protecting utilities and non-plant buildings should be
spaced at 45 m intervals. The horizontal range and coverage of hydrants with hose
connections shall not be considered more than 45 metre.

The hydrants shall be located at a minimum distance of 15 metres from the periphery of
storage tank or hazardous equipment under protection. For process plants location of hydrants
shall be decided based on coverage of all areas. In the case of buildings, this distance shall
not be less than 5 metres and more than 15 metres from the face of building. Provision of
hydrants within buildings shall be in accordance with IS - 3844.

Hydrants or Monitors should be located along road side berms for easy accessibility as far as
possible. If hydrants or monitors are installed with branch connections, then, suitable
approach pathway shall be provided from road or process area for access.

Two nos. of single headed (Type-A) hydrants on 4" dia stand post shall be used. All hydrant
outlets shall be situated at a workable height of about 1.2 metre above ground level.

Monitors:

(@)

(b)
(©)

(d)

(€)

)

(9)

Monitors shall be located at strategic locations for protection of cluster of columns, heaters,
gasifiers, and like other devices and where it is not possible to approach the higher levels, a
minimum of 2 monitors shall be provided for the protection of each such area. Water
monitors for protection of heaters shall be installed so that the heater can be isolated from the
rest of the plant in an emergency.

Water curtain nozzles should be installed to prevent ingress of hydrocarbon vapours to
furnaces from Process Unit,

Monitors can be placed at elevated platform to increase its vertical reach to protect column.
Operating valve for such monitors should be kept at grade level for its operation during the
requirement.

Monitors shall be located to direct water on the object as well as to provide water shield to
firemen approaching a fire. The monitors shall be installed at a minimum 15 m away from the
equipment or facilities to be protected.

The requirement of monitors shall be established based on hazard involved and layout
considerations.

The location of fixed HVLR monitors to be planned in such a way that the very purpose of
these monitors is served and throw of the monitors is safely delivered at the aimed object.
The location of monitors shall not exceed the horizontal range of the monitor from the hazard
to be protected.

Monitors should be painted with luminous color for ease of identification during emergency.

Dry or Wet Risers with hydrants should be provided on each floor of technological structures.

Fixed or Mobile High Volume Long Range Water cum Foam Monitors:

(@)

Fixed or Mobile high volume long range water cum foam monitors (Capacity 1000 GPM and
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(b)

(©)

(d)

(€)

above) shall be provided. This can be a mobile system or a fixed system operated either
manually or in remote mode.

The mobile HVLR monitors, if used, should be of variable flow type. The mobile firefighting
system shall be designed to fight full surface fire of the largest floating roof tank in the
installation. The foam logistic, water supply and like other devices shall be designed and
available accordingly. Trained manpower to operate the mobile HVLR effectively shall be
available round the clock.

Number and capacity of mobile monitor shall be such that the foam application rate from the
monitors meet requirement of foam application rate (8.1 Ipm/m?) for full surface tank fire of
the largest floating roof tank in the installation as per NFPA-11.

Following criteria shall be followed for providing fixed HVLR monitors for tank farm area,
namely:-

(i.)  Fixed or mobile type variable flow monitors shall be provided in such ways that all the
tanks in the installation are within the horizontal range of foam throw; and

(ii.)  Number and capacity of monitor shall be provided in such a way that foam application
rate from the monitors meets requirement of foam application rate (minimum 8.1
Ipm/m?) for full surface tank fire as per NFPA-11.

For determining the total foam solution requirement, potential foam loss from wind and other
factors shall be considered.

5.7.5 Fixed or Mobile High-Volume Long-Range Water Monitors:

(@)

(b)

Fixed or Mobile high-volume long-range water monitors (Capacity 1000 GPM and above)
with variable flow shall be provided in-

(i.)  Inaccessible areas such as column, reactor, ;
(ii.) in critical units such as CCRU, DHDS, HCU, Hydrogen, FCCU, DCU, CDU ; and
(iii.) critical equipment at higher locations (above 45 m.).

The aforesaid monitors shall be operated either in remote or manual mode. HVLR monitors
shall be listed or approved by national or international certification such as BIS, UL or FM.
The electrical or hydraulic remote-control mechanism shall be in line with Hazardous Area
Classification.

5.7.6 Hose Boxes or stations:

Provision of hose boxes or stations should be given at critical locations for housing hoses and
nozzles.

5.7.7 Water cum Foam monitors for Gantry area:

(@)

(b)

Tank Wagon and Tank Lorry loading or unloading gantry area shall be provided with alternate
water cum foam monitors having multipurpose combination nozzles for jet, spray and fog
arrangement and fire hydrants located at a spacing of 30 M on either sides of the gantry.
These monitors shall confirm to national or international certification such as BIS,UL or
FM.

The provisions contained in clause (a) above are in addition to water spray requirement given
in 5.9.2.

5.8 Material Specifications:

5.8.1 All the materials required for firewater system using fresh water shall be of approved type as
indicated below, namely:-

(@)

Pipes: Carbon Steel as per IS: 3589, IS: 1239 or Composite materials as per APl 15LR, API
15 HR or its equivalent shall be used and-

(i.)  in case saline water or treated effluent water is used, the fire water main of steel pipes
shall be, internally cement mortar lined or glass reinforced epoxy coated or made of
pipe material suitable for the quality of water. Alternatively, pipes made of composite
materials shall be used. The material selection for fire main line shall consider the
quality or impurities in the water; and
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(b)

(©

(d)

(€)
)

(9)
(h)

(ii.)  castiron pipes shall not be used for fire water services.

Isolation Valves: Cast Steel valves shall be used in all areas including unit areas, offsite and
fire water pump stations and

(i.) isolation valves having open or closed indication shall be of rising spindle type and
gate valves more than 16" should be provided with gear mechanism.

Hydrant:
(i.)  Standpost: Carbon Steel.

(ii.)  Outlet valves: Gunmetal or Aluminium Landing valves: Stainless Steel or Al-Zn
Alloy or gun metal.

Monitors:

(i.)  Water Monitors: Carbon Steel or Gun Metal; Stainless Steel or Anodised Aluminum.
(ii.)  Nozzle: Stainless steel, brass or Anodised Aluminum.

(iii.) Fire Hose: Non-Percolating Flexible Fire Fighting Delivery Hose as per IS 636.

In case of underground mains, the isolation valves shall be located above ground as far as
feasible otherwise in RCC or brick masonry chamber.

The above ground fire water mains and the fire hydrant standpost shall be painted with
corrosion resistant "Fire Red" paint shade 536 of IS: 5.

Water monitor and hose box shall also be painted in "Fire Red" shade 536 of IS: 5.

Corrosion resistant paint shall be used in corrosion prone areas.

5.9 Fixed Water Spray System:
5.9.1 General:

It is a fixed pipe system connected to a reliable source of water supply and equipped with
water spray nozzles for specific water discharge and distribution over the surface of area to
be protected. The piping system is connected to the hydrant system water supply through an
automatically or manually actuated valve which initiates the flow of water and-

(i.)  fixed water spray system should be provided in high hazard areas where immediate
application of water is required; and

(ii.) water supply patterns and their densities shall be selected according to need. Fire
water spray system for exposure protection shall be designed to operate before the
possible failures of any containers of flammable liquids or gases due to temperature
rise. The system shall, therefore, be designed to discharge effective water spray within
shortest possible time.

5.9.2 Water Spray Application Rates:

(@)

(b)

(©

The following water spray application rates as specified in succeeding clauses of this
paragraph are recommended for general guidance and these rates should be reviewed on case
to case basis and be increased, if required. While calculating the water rates for spray
application for cases other than tanks or vessels, the area should be divided into suitable
segments so that maximum water requirement for spray application should not exceed 1200

m3/hr.
Application Area Water application rate:

(i.)  Atmospheric Storage Tanks: 3 Ipm/m2 of tank shell area for tank on fire. 3 Ipm/m? of
tank shell area for exposure protection for tanks located within (R+30) M from centre
of tank-on fire within the same dyke area.

(ii.) 1 Ipm/m? of tank shell area for exposure protection for tanks located outside (R+30)
metre from centre of tank on-fire within the same dyke area.

Pressure Storage Vessels : 10.2 Ipm/m? of shell area Process Unit Area and-

(i.)  Pumps or Compressors (Volatile product service): 20.4 Ipm/m? ;
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5.10 Fix
5.10.1

5.10.2
5.10.3

5.10.4

5.10.5

5.10.6

(ii.)  Columns, Vessels, Exchangers and other Extremely hazardous area: 10.2 Ilpm/m?
(d)  C4and Lighter ends pump house: 20.4 lpm/m? .

() C4 and Lighter ends Tank Truck and Tank Wagon loading or Unloading gantries: 10.2
Ipm/m? .

() LPG Bottling plants:
(i.)  Carousel machine 10.2 Ipm/m?;
(ii.)  Filled cylinder storage 10.2 Ipm/m?;
(iii.) Empty cylinder storage 10.2 Ipm/m?; and
(iv.) LPG cylinder cold repair Shed: 10.2 Ipm/m?
(g) Qil Tank Truck and Tank Wagon loading or unloading gantries: 10.2 Ipm/m2-

(h)  Transformers: 10.2 lpm/m2-
ed Water Sprinkler System:

Fixed water sprinkler system is a fixed pipe tailor made system to which sprinklers with fusible
bulbs are attached. Each sprinkler riser or system includes a controlling valve and a device for
actuating an alarm for the operation of the system. The system is usually activated by heat from a
fire and discharges water over the fire area automatically.

Sprinkler systems are used for fire extinguishment when the hazards located inside buildings.
Some of the examples being:

(@)  Car parking in basement.

(b)  Building or sheds storing combustible and flammable materials.

The water for sprinkler system shall be tapped from plant fire hydrant system, the design of which
should include the flow requirement of the largest sprinkler installation.

The design flow for sprinkler installation would depend on the type of hazard and height of piled
storage.

Minimum Design density and assumed area of operation of fixed water sprinkler system shall be in
accordance with hazard area occupancies classification given in IS 15105 or NFPA 13.

5.11 Foam Systems:

5111
5.11.2

5.11.3

Efficient and effective foam delivery system is a vital tool for its usefulness in controlling the fire.
Floating Roof Tank Protection Using Foam:

(a)  Protection using Semi-Fixed Foam System: For floating roof tank, foam shall be poured at
the foam dam to blanket the roof’s rim seal. Features of foam system for floating roof tank
protection shall be as follows; namely:-

(i.)  System shall be designed to create foam blanket on the burning surface in a reasonably
short period;

(ii.)  Foam shall be applied to the burning hazard continuously at a rate high enough to
overcome the destructive effects of radiant heat;

(iii.) Foam makers or foam pourers shall be located not more than 24 m apart on the shell
perimeter based on 600 mm foam dam height. The height of foam dam shall be at least
51 mm above the top of metallic secondary seal;

(iv.) A minimum of two foam pourers shall be provided.; and

(v.) In fixed roof tanks storing high-viscosity liquids in temperature above 93.3°C (200°F),
fixed foam system need not be provided. However, such tanks shall be nitrogen or
other inert gas blanketed.

Protection using Automatic Actuated Foam Flooding system:

(@)  Provision of an automatic rim-seal protection system of foam flooding type shall be in line
with the details mentioned at paragraph 5.3.4 of these regulations and at Annexure-4.
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5.11.4 Fixed Roof Tank Protection Using Foam

(&)  Foam conveying system shall have same features as of floating roof tank except that a vapour
seal chamber is required before the foam discharge outlet.
(b)  Features of the foam system for fixed roof protection shall be as follows; namely:-

(i.)  The vapor seal chamber shall be provided with an effective and durable seal, fragile
under low pressure, to prevent entrance of vapour into the foam conveying piping
system;

(ii.)  Where two or more vapour seal chambers are required these shall be equally spaced at
the periphery of the tank and each discharge outlet shall be sized to deliver foam at
approximately the same rate;

(iii.) Tanks should be provided with foam discharge outlets or vapour seal chambers as
indicated below, namely:-

Tank Diameter in m. Minimum number of foam discharge outlet

upto 20 2
>20 upto 25 3
>25 upto 30 4
>30 upto 35 5
>35 upto 40 6
>40 upto 45 8
>45 upto 50 10

;and

(iv.) The estimation of number of foam discharge outlet is based on pourer capacity of

1000 Ipm at a pressure of 7 kg/cng upstream of educator and thiscan be suitably
adjusted for different vapour seal chamber capacity in accordance with paragraph
5.11.2(a)(iii) of these regulations.

5.11.5 Floating Cum Fixed Roof Tank Protection Using Foam:

(@)
(b)

Protection facilities shall be provided as required for fixed roof tank.

The foam system for fire fighting in geodesic roof tank having open vent shall conform to the
provisions mentioned in the paragraph 5.11.2 (a) of these regulations. The foam system for
fire fighting in gas tight geodesic roof shall conform to the provisions mentioned in the
paragraph 5.11.2 (a).

5.11.6 Dyke Area, Spills or Oil Separator Protection Using Foam:

(@)
(b)

Portable monitors, Medium Expansion foam generator or foam hose streams shall be
considered for fighting fires in dyke area, spills and oil separator.

The number and capacity of foam generator shall be arrived considering coverage of entire
dyke area within 15 minutes of its application.

5.11.7 Foam Application Rate:

(@)

(b)
(©)
(d)

The minimum delivery rate for primary protection based on the assumption that all the foams
shall reach the area being protected in the manner as indicated below in the succeeding
clauses of this paragraph 5.11.7, namely:-.

In determining total solution flow requirements, potential foam losses from wind and other
factors shall be considered.

For cone roof tanks containing liquid hydrocarbons, the foam solution delivery rate shall be
at least 5 Ipm/m? of liquid surface area of the tank to be protected.

For floating roof tanks containing liquid hydrocarbons foam solution delivery rate shall be at
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(€)

least 12 Ipm/m2 of seal area with foam dam height of 600 mm of the tank to be protected.

In case of floating roof sinking, the rate considered should be 8.1 Ipm/m2 of liquid surface
areas.

5.11.8 Duration of Foam Discharge:

(@)

The equipment shall be capable of providing primary protection at the specified delivery rates
for the following minimum period of time; namely:-

(i.)  Tanks containing liquid hydrocarbons - Class 'C' Petroleum :30 minutes:

(ii.)  Tanks containing Class ‘A" and Class 'B' Petroleum or liquids heated above their flash
points :65 minutes; and

(iii.) Where the system's primary purpose is for spill fire protection :30 minutes.

5.11.9 Foam Quantity Requirement:

(@)

Calculation of foam compound storage should be based on the design criteria and as given
below, namely:-

(i.)  The aggregate quantity of foam solution for a single largest tank fire should be
calculated as sum total indicated below under clauses (i), (ii) and (iii) of this paragraph
5.11.9(a) for a minimum period of 65 minutes. The quantity of foam compound
required should be calculated based on 1%, 3% or 6% concentrate;

(ii.) Foam solution application at the rate of 5 Ipm/m2 for the liquid surface of the single
largest cone roof tank or at the rate of 12 Ipm/m2 of rim seal area of the single largest

floating roof tank or at the rate of 8.1 Ipm/m2 of the liquid surface of the largest
floating roof tank for a roof sinking case, whichever is higher. (Refer Annexure-3 for
sample calculation);

(iii.) One portable foam monitor of 2400 Ipm foam solution capacity; and

(iv.) Two hose streams of foam each with a capacity of 1140 Ipm of foam solution. A
typical example showing calculation of foam compound requirement is given at
Annexure - 2.

5.11.10 Foam Compound Storage:

(@)

(b)
(©
(d)

(€)

Foam compound should be stored in containers of 200 or 210 litre capacity barrels or 1000
litre total in case of protein, FFFP, fluoroprotein or AFFF or AR-AFFF. Foam compound can
also be stored in overhead storage tank of suitable capacity for quick filling of foam tender or
nurser during emergency.

Type of foam compound used can be protein or fluoro-protein or AFFF or AR- AFFF.
Minimum shelf life of foam compound shall be taken as per manufacturer's data.

Foam compound should be tested periodically for ensuring its quality and the deteriorated
quantity replaced. The deteriorated foam compound can be used for fire training purposes.

Quantity of foam compound equal to 100% of requirement as calculated in Annexure - 2
shall be stored in the Installation, subjected to a minimum of 60,000 (20000 in case of 1%
foam) litres. However, for installations having tankages larger than 60 m diameter, minimum
of 77000 (~26000 in case of 1% foam) litres foam or foam sufficient to fight two major fires,
whichever is more, should be stored.

In case of Gas Processing Plants, quantity of foam compound equal to requirement as
calculated in Annexure 2 or 10000 Litres, whichever is higher, shall be stored in the
installation (excluding that in foam tender).

5.12 Gaseous Fire Suppression System:

5.12.1 Clean Agent based Protection System for Control Room, SRR, UPS Room, Battery Rooms, Rack
Rooms and Computer Room Protection:

(@)

Selection of Clean Agent and design of Fire protection system for process control rooms and
SRR shall follow the applicable NFPA Standards on Clean Agent Extinguishing Systems.
The clean agent shall comply with the requirements of the Ozone Depletion Substances
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(b)

Regulation and Control Rules, 2000, of the Central Government, in the Ministry of
Environment and Forests.

Quantity and Storage of Clean Agent:

(i.)  Each hazard area to be protected by the protection system shall have an independent
system.

(ii.) The time needed to obtain the gas for replacement to restore the systems shall be
considered as a governing factor in determining the reserve supply needed. 100%
standby charge of clean agent containers shall be considered based on the largest
hazard volume .

(iii.) Storage containers shall be located as near as possible to hazard area but shall not be
exposed to fire.

(iv.) Storage containers shall be carefully located so that they are not subjected to
mechanical, chemical or other damage.

(v.) Necessary approval of cylinder or Container shall be obtained from PESO in
accordance with stipulated rules.

5.12.2 Carbon Dioxide Systems:

Fixed CO; systems shall be provided in Turbo generator enclosure, Gas turbine enclosure and like
other enclosures. Fixed CO; system should be designed and installed in accordance with NFPA-12.
Before the CO; flooding system is operated; persons in the confined area should be evacuated.

5.12.3 Water Mist Systems:
Water mist system shall comply with IS; 155109.

5.13 Dry Chemical Extinguishing System:

5.13.1 Recommended use:

(@)

Dry chemical powder extinguishing system can effectively be used on following hazards,
namely:-

(i.)  Electrical hazard such as transformers or oil circuit breakers;

(ii.) Combustible solids having burning characteristic such as naphthalene or pit which
melts while on fire; and

(iii.) Class 'A', Class 'B', Class 'C' and Class 'D' fire using multipurpose dry chemical.
Requirement for each item should be finalised while deciding design basis.

5.13.2 System Design:

(@)
(b)

(©)
(d)

(€)

Basic requirement of designing the dry chemical extinguishing system is to provide for
sufficient quantity and rate of discharge depending upon the hazard.

System consists of dry chemical powder and expellant gas container assemblies of capacity
sufficient for given hazard with distribution piping and discharge nozzles. System can be
actuated manually or automatically on visual or automatic means of detection. Alarm and
indication shall be provided to show that the system has operated and personnel response is
needed.

Personnel safety shall include training, warning signs, discharge alarm, respiratory protection
and prompt evacuation of personnel.

Following types of systems can be provided to protect a hazard; namely:-
(i.)  Total flooding system;

(ii.)  Local application system;

(iii.) Hand hose line system,; and

(iv.) Pre-engineered system.

(Refer NFPA-17 for limitations and precautions for use of dry chemical and for system
design).
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5.14 First Aid Fire Fighting Equipment:

5.14.1 Criteria to determine the quantity needed:

(a)  Portable fire-fighting equipment shall be provided in Refinery or Process plant as indicated in
the following table, namely:-

Description

Norms or criteria to determine the quantity needed

(i) Dry chemical powder
(DCP)* fire extinguishers -
9 kg capacity: 1S:15683

While selecting the Extinguisher, due consideration should be given on the factors
such as flow rate, discharge time and throw in line with IS: 2190 or UL711.

Extinguisher to be located in process units, pump houses, pump area, LPG storage
area, LPG bottling plant, Oil separator, tank truck or tank wagon loading areas,
substations, Workshops, laboratory, power station buildings and like other locations.

The number should be determined based on the maximum traveling distance of 15
M in above areas. At least one fire extinguisher shall be provided for every 250 m?
of hazardous operating area.

There shall be not less than two extinguishers at one designated location that is to
say pump house.

(ii) Dry chemical powder
fire extinguishers 25,50 or
75 kg capacity: 1S:16018

The extinguishers with the selection criteria, for exampleflow rate, discharge time
and throw mentioned as above, to be located in critical operating areas.

At least one fire extinguisher should be provided for every 750 m2 of hazardous
operating area.

(iii) CO2 extinguishers 4.5,
6.5,9.0 or 22.5 kg capacity
(15:15683 or 16018)

To be located in substations, power stations, office building and control room. The
number should be determined based on the maximum traveling distance of 15 metre.

At least one fire extinguisher shall be provided for every 250 m2 of hazardous
operating area. There shall not be less than 2nos. extinguishers at one designated
location that is to say the control room.

(iv) Portable clean agent
extinguishers

This should be as an alternate to CO; extinguisher.

To be located in control rooms, computer rooms, laboratories and office buildings.

(v) Portable water-cum-
foam monitor

Minimum 2 number for Petroleum refinery and 1 number for Gas Processing Plant.

(vi) Steam lancers (as a part
of utility station)

For fighting incipient fires at flange leakages and hot pumps.

(vii) Rubber hose reel
(25mm)

To be located in Process unit battery limits and other process areas for quenching of
incipient fires.

5.14.2 Other firefighting Equipment and in-built safety features:

(@)  Additionally, following items shall also be provided and the number of units required for
these shall be decided by the entity, on case-to-case basis, namely:-

(i)

(ii.)

(iii.)

Thermal imaging Camera: As an aid to the fireman during firefighting operation to
locate the seat of the fire and to facilitate search and rescue operation in smoky area
that is to say cable gallery;

Personal Protective Equipment required during Fire Fighting such as Water gel based
blanket, Fire Proximity Suit, Self-contained breathing apparatus, Airline breathing
apparatus, Safety Helmets, Fire Helmets, Stretcher, First Aid box, Rubber hand
gloves, canister mask.; and

Other Equipment such as Portable Gas detectors, Explosive meter, Oxygen meter, Hand
operated siren, Red or Green Flag for fire drill, Safe walk roof top ladder, emergency
lighting, portable mega phone, various leak plugging gadgets, oil dispersants and oil
adsorbents and lifting jacks (for rescue of trapped workers).
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5.15 Mobile Fire Fighting Equipment:

5.15.1 Fire Tenders:

(@)
(b)
(©

(d)

(@)

(b)

The exact number of fire tenders shall be higher of the as specified in Clause of this
paragraph 5.15.1 (b) or (c).

The quantities firmed up in each case based on two simultaneous major fires taking into
consideration the size, location of the plant and statutory requirements.

The quantities shall be as indicated below, namely:-

(i)

(ii.)

(iii.)

3 nos. of foam tenders out of which two are for firefighting and one for spill or
standby. The foam tender should have foam tank capacity of minimum 3000 litre and

the pump capacity of minimum 4000 Ipm at 10 kg/cmz;

One DCP tender having 2000 kg capacity each with Nitrogen as expellant gas. These
are required for fighting LPG or Gas fires. DCP monitor should have a variable throw.
The throw of the monitor shall be 40 to 50 M for the DCP charge; and

For Gas Processing Units minimum 2 nos. of foam tenders shall be provided. The
foam tender should have foam tank capacity of minimum 1000 litre and the pump
capacity of minimum 4000 Ipm at 8.5 kg/cm?.

Considering the varied hazards and better utilization of DCP tender, vehicle may also be
provided with Water, Foam or their combination, taking consideration of vehicle tonnage and
specification of Water or Foam Fire Tender.

5.15.2 Other Mobile Equipment:

For refineries, in addition to fixed monitors provided in the tank farm, following additional
mobile equipment should be provided; namely:-

(i)

(ii.)

(iii.)

(iv.)

Minimum 2 nos. of foam tank trailers with field adjustable variable flow water cum
foam monitors having foam tank capacity of 500-1000 litres and monitors capacity of
minimum 1000 GPM which are listed or approved by national or international
standards such as BIS, UL, FM;

Minimum 2 numbers of Trolley mounted water cum foam monitors of capacity of
minimum 2000 GPM with field adjustable variable flow which are listed or approved by
national or international standards such as BIS, UL, FM and UL or FM listed or
approved. Foam induction to the monitor shall be possible from minimum 60M
distance from the monitor; and

1 to 2 numbers of Foam Nurser (that is to say Trailer mounted foam compound supply
tank) with foam compound tank of 7000 — 16000 litre capacity with suitable pump for
foam transfer.

1 to 2 numbers of portable or trailer fire pumps of capacity ranging from 1800 to 2250
Ipm at discharge pressure of 7 kg/cm2 g.

For Gas processing plants, in addition to fixed monitors provided in the tank farm,
following additional mobile equipment should be provided; namely:-

(i)

(ii.)

Minimum 2 nos. of Trolley mounted water cum foam monitors of capacity of
minimum 2000 GPM with field adjustable variable flow which are listed or approved
by national or international standards such as BIS, UL, FM and UL,FM listed or
approved. Foam induction to the monitor shall be possible from minimum 60 m
distance from the monitor;

1 to 2 numbers. of portable fire pumps of capacity ranging from 1800 to 2250 Ipm at
discharge pressure of 7 kg/cm?g.

5.15.3 Other Fire Fighting Equipment:

(@)

Following other firefighting equipment shall be provided; namely:-

(i)

Emergency rescue equipment such as cutters, expanders, inflatable lifting bags, leak
pads, protective clothing, breathing apparatus, trolley mounted BA set.
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(ii.)  Fire Hoses: IS 636;

(ifi.) The hose length which shall be calculated as follows; namely:-

(I) For installation with hydrants upto 100 numbers: One 15 metres hose length per

hydrant.

(1) For installation with more than 100 hydrants,-

(A)
(B)

One 15 m hose length per hydrant, for the first 100 hydrants; and,
One 15 m hose length for every 10 hydrants above 100;

(iv.) The hose length so calculated shall be suitably divided into hose lengths of 15 m, 22.5
m or 30 m. of the total requirement of the hoses and-

(1) fire jeepswith two way radio communication facility and towing facility; and

(I1) one ambulance fitted with medical aid and suitable arrangements. The ambulance
should have life support system capabilities;

(11) other accessories, foam making branch pipes, nozzles, and like other devices as

per requirements; and

(1V) higher size hoses of suitable length for feeding large capacity mobile monitors,

wherever provided.

(b)
(i)

(ii.)

capacity of discharging foam, water or

In addition to above, provision of following equipment should also be considered, namely:-
Suitable equipment for fighting high elevation fires;

Multipurpose firefighting skid should be used as a single self-sufficient unit of having

water mist and DCP and thus performing

multiple functions effectively, individually or together, saving power and time in
combating a fire. Such a Multipurpose firefighting skid should be used in lieu of one

foam tender or DCP tender;
(iii.)
Intelligence(Al) may be explored.

5.16 Storage of Fire Fighting Agents:

Fire Protection using new technologies such as Infrared (IR) Camera and Atrtificial

5.16.1 The following quantities of firefighting agents shall be stored in the Refinery as given below in the

table, namely:-

Sr. Description Quantity to be stored

No

(i) Dry chemical powder: Reaction product of urea and Potassium 4000 kg for the DCP tender plus 500 kg for|
bicarbonate based DCP powder or Potassium bicarbonate DCP| additional requirement. This is in addition
powder or Mono-ammonium phosphate based DCP powder. to the charge loaded on tender.

The DCP product shall be approved

or listed by national or international standards such as BIS, UL,
EN.

The DCP powder shall have compatibility with fire fighting
foams.

(i) Potassium bicarbonate DCP powder or Mono-ammonium| As required based on shelf life. However,
phosphate based DCP powder for recharging of firel minimum 10% of the total charge in the
extinguishers. The DCP product shall be approved or listed by extinguishers should be maintained.
national or international standards such as BIS, UL, EN.

(iii) | Foam compound The minimum foam compound storage

shall be the quantity as calculated in
accordance with paragraph 5.11.9 of these
regulations.
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5.17 Detection System and Alarm:

5.17.1

5.17.2

5.17.3

5174

5175

5.17.6

5.17.7

A Fire and Gas (F and G) detection system shall be provided in the refineries and gas processing
plants to detect and alert the occurrence of the any of below incident at an early stage; namely:-

(@) Fire;

(b)  Flammable gas leakage;
(c)  Toxic gas leakage; and
(d)  Presence of smoke.

The Fire and Gas detection system and Alarm system will be designed as national or international
standards such as NFPA 72 or IS 2189.

A, F and G detection system should be used to initiate the following functions either automatically
or manually, namely:-

(@)  Audible and visual alarms or messages in the control room or in the plant;

(b)  Starting of firefighting or mitigation equipment, such as fire water pumps, water spray, gas
suppression systems and fog systems.;

(c)  Automatic closure of air ventilation inlets, shutdown of HVAC systems and like other
process; and

(d)  Personnel evacuation systems (such as barriers and howlers).

The quantity, type and location of F and G detectors should be determined by an assessment of the
following; namely:-

(a)  Dispersion study report;
(b)  Limits of equipment congestion;

(c)  Potential leak sources and areas where accumulation of gas may be likely or particularly
hazardous;

(d)  Properties of process fluids (such as composition, volatility, phase, temperature, pressure); and
(e)  Forced or natural draft ventilation patterns, wind speed and wind direction.

The location of gas detectors should depend on the type of gas generated by the fluid being handled.
For gases which are lighter than air, gas detectors shall be mounted at a suitable height accordance
with manufactures recommendations and for gases heavier than air detectors shall be located at low
elevations.

The following areas shall be provided with hydrocarbon gas detectors; namely:-

(a) Light C4 and Lighter ends hydrocarbon pumps equipment (Such as pumps, compressors,
storage vessels, loading and unloading areas) in process units;

(b)  Process cooling tower top platform in the units having pressurized cooling water return;

(c)  Fuel gas knock out drum;

(d)  Suction side of forced draft air blowers if located where hydrocarbon vapours can be present.
(e)  Light hydrocarbon pump stations, if located below grade level;

(f)  LPG bulk wagon loading area;

() LPG bottling, storage andrepair sheds; and

(h)  Air-intake point for control room.

The exact location and number of points should be decided based on consequence or dispersion
analysis .Following areas shall be provided with Smoke, Flame or Heat detectors with alarm or
system to actuate relevant fire suppression system, namely:-

(a)  C4and Lighter ends spheres;
(b)  LPG filling sheds;
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(c)  C4and Lighter ends pumps or compressors; and
(d)  C4and Lighter ends loading or unloading, both in tank truck and tank wagon gantry.

5.17.8 Hydrocarbon detectors shall be installed near all potential leak source of class-A petroleum products.
such as tank dykes, tank manifolds, pump house manifold, tank truck and tank wagon gantry.

5.17.9 Hydrocarbon detector of proper type shall be selected and also shall be proof tested and shall be
maintained in good condition and-

(a)  Additionally, following areas should also be provided with suitable detectors, namely:-
(i.)  Extremely hazardous area in process units;
(ii.)  Computer room, Server room, Process control rooms and Record room;
(iii.) Unmanned electric substations or MCC rooms;
(iv.) Cable galleries; and
(v.) Chemical Storage.
(b)  Toxic Gas Detection:

(i.)  Toxic gas detectors shall be installed if the risk is applicable. Toxic gas detectors shall
be mounted taking into account the prevailing wind direction and wind speed; and

(ii.)  Additionally, Toxic gas sensors shall be installed to monitor HVAC air intakes to
buildings that could be affected in the event of flammable or toxic release in the
surrounding area.

(c) Calibration of Detectors:

(i.)  The calibration using the appropriate test gas should be carried out once in six months
or as per manufacturer’s specification.

(d)  Functional Operability of Detectors:
(i.)  The operability of all type of detectors should be tested once in three months.
5.17.10 Portable Gas Detectors:

Portable gas detectors in sufficient number shall be available to monitor gas presence as and
when required which are very useful in determining gas presence before issuing work
permits.

(i.)  Approvals: The detector shall be suitable for use in hazardous area with certification
from any National or International standard.

5.17.11 Communication System:

(a)  Effective communication is an essential element in the fire protection system of any plant.
The following communication systems should be provided in the Refinery or Process plants.

(b)  Telephone:

(i.)  Fire Station Control Room shall be provided with 2 numbers of internal telephones
which are exclusively meant for receiving fire or emergency calls only. These phones
should have facilities for incoming calls only. For general communication a separate
telephone should be provided. Fire Station should also have a direct P and T
telephone. Hot line or telephone for contacting mutual aid parties, shall be provided.

(c)  Public Address System:

(i.)  Public address system should be connected to all control rooms, administration
building (all floors), all departmental heads, security.

(d) A.R.P. (Air Raid Protection) System or Paging:

(i.)  Airraid communication system (with civil defence) should be provided. The details of
such a system should be worked out in association with civil defence authorities of the
area. Alternatively, group communication system (all call system) or alpha numerical
pager system should be considered for group emergency communication.
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(€)

)

(9)

Emergency Sirens:

(i.)  The Emergency sirensshould be located suitably to cover the whole area with the
operational control in the Fire station control room. These should be tested at least
once in a week to keep them in working condition.

(ii.)  Emergency siren code should be as follows, namely: -

()  Emergency Level | — The siren code for Level | shall be decided by Entity
depending uponthe size and complexity of installation;

(1) Emergency Level 1l - A wailing siren for two minutes;

(1) Emergency Level Il - Same type of siren as in case of Level Il but the same
will be sounded for three times at the interval of one minute that is to say.
(wailing siren 2 minutes + gap 1 minute + wailing siren 2 minutes + gap 1
minute + wailing siren 2 minutes) and the total duration of disaster siren to be
eight minutes.

Walkie-Talkie or Wireless:

(i.)  All the Fire Tenders shall be provided with a walkie-talkie or wireless system which
will help in communicating with the people in case the other system fails. Besides, key
personnel coordinating emergency operations should also be provided with walkie-
talkie.

Fire Alarm System:

(i.)  The fire alarm systems includes manual call points (break glass), automatic gas,
smoke or heat detectors, release and inhibit switches for fire suppressing clean agent
and conventional or microprocessor based data gathering panels for example central
fire and gas alarm panel, CCTV mimic panels and associated equipment.

(ii.) Manual Call Points shall be provided at suitable locations such as access point,
approach roads, walkways to cover the critical areas. These manual call points activate
the audio-visual alarm in the Central fire alarm panel installed in fire and in the
repeater

(iii.) panel installed in the respective area control rooms. The location of these points shall be
conspicuously marked on the annunciation panel for proper identification.

5.18 Inspection and Testing of Fire Protection System:

5.18.1 The fire protection equipment shall be kept in good operating condition all the time and the fire fighting
system shall be periodically tested for proper functioning and logged for record and corrective
actions. In addition to routine daily checks or maintenance, the following periodic inspection or
testing, as specified in paragraph 5.18.2 to paragraph 5.18.9 of these regulations, shall be ensured.

5.18.2

5.18.3

Fire Water Tank, Reservoir or Foam Tanks:

(@)
(b)

(©)

Above ground fire water tanks should be inspected externally once in 5 years and internally
once in 15 years.

The water reservoir shall be emptied out and cleaned once in 5 years. However, floating
leaves, material or algae, if any shall be removed once in 12 months and as and when
required prior to it. A monthly inspection of the reservoirs shall be carried out by a
responsible officer to ensure that the reservoirs are constructionally sound and there is no
seepage or leakage from any portion. During such inspection, any accumulation of mud,
sand, weeds and other undergrowth, which can reduce the capacity of the reservoir and
obstruct free flow of water, shall be recorded. The required remedial action shall be taken.
Before emptying any reservoir for cleaning or repairs, the other compartment or reservoirs
shall be kept full and duly connected to the system.

The foam tanks shall be inspected every 3 years externally and shall undergo internal inspection
every 10 years.

Fire Water Pumps:

(@)

A weekly test of fire pump assemblies shall be conducted. A valve installed to open as a
safety feature shall be permitted to discharge water and-
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5.18.4

5.18.5

5.18.6

5.18.7

5.18.8

(b)

(i.)  Fire pumps are allowed to start automatically monthly;

(ii.)  Electric pumps are tested weekly for a minimum of 10 minutes;
(iii.) Diesel pumps are tested weekly for 30 minutes; and

(iv.) The automatic controls of the fire pumps are checked monthly.
All pumps are tested annually to ensure that they —

(i.)  meet their rated flow capacity; and

(ii.)  furnish not less than 150 percent of rated capacity at not less than 65 percent of rated
pressure.

Fire Water Ring Main

(@)

(b)
(©)

(d)
(€)

The ring main should be checked once a year for leaks and like other deficiencies by
operating one or more pumps with the hydrant points kept closed as required to get the
maximum operating pressure;

The ring main, hydrants, monitors, valves should be visually inspected every month for any
pilferage, defects and damage;

All fire main valves should be checked for operation and lubricated once in six months for
fresh water and once in three months for saline or ETP water;

Thickness survey and inspection of Firewater header should be done once in three years; and

Segment - wise flushing of main header should be done once a year.

Fire Water Spray System:

(@)
(b)
(©)

Fixed water cooling spray systems on storage tanks should be tested at least once in six
months.

Deluge systems on LPG spheres and bullets should be tested at least once in every three
months, for proper performance.

Operation of ROVs should be checked once in three months.

Fixed or Semi-Fixed Foam System:

(@)
(b)
(©

Foam system on storage tanks should be tested once in 12 months. This testing shall include
the testing of foam maker or chamber.

The foam chamber should be designed suitably to facilitate testing of foam discharge outside
the cone roof tank.

Piping should be flushed with water after testing foam system.

Clean Agent Based Extinguishing System:

(@)

The systems should be checked, in the manner as given below, namely: -

(i.)  Agent quantity and pressure of refillable containers should be checked, six monthly;
and

(ii.)  The complete System should be inspected for proper operation once every year [Refer
NFPA Standard 2001 (latest edition) for details of inspection of various systems].

Mobile Fire Fighting Equipment and Accessories:

(@)
(b)

(©)
(d)
(€)

Foam tenders should be tested at least once a week. This testing should include running of
pump and foam generation equipment.

All other mobile equipment should be checked, serviced and periodically tested under
operating conditions, at least once a month.

Trailer mounted and portable fire pumps should be test run at least once a week.
DCP tender should be visually inspected every week for its performance assurance.

Records shall be maintained of all maintenance, testing and remedial or corrective actions
taken wherever necessary.
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5.18.9 DCP, CO; or Foam Type Fire Extinguishers:

Inspection and testing frequency and procedure should be in line with IS 2190.

5.18.10 Communication System:

Fire sirens should be tested at least once a week. Testing of Manual call points should be carried out
as per manufacturer’s specification.

5.19 Fire Protection Training:

5.19.1 All the plant personnel shall be trained on fire prevention and firefighting aspects. Firefighting skill
upgradation or refresher training shall be given periodically. The fire crew belonging to the
firefighting department shall be given intensive training for the use of all equipment and in various
firefighting methods for handling different types of fires. The training of the fire personnel using
digital technologies such as VR (Virtual Reality) or AR (Augmented Reality) should be explored.

5.19.2 A fire training ground with the following minimum training facilities should be set up, namely:-

(@)
(b)
(©)
(d)
(€)

Trench fire simulation facilities;

A small open top tank fire simulation facility;
Pan fire simulation facility;

Pipeline flange leak fire simulation facility; and

A smoke chamber for breathing apparatus drill.

5.19.3 A mock fire drill should be conducted once in three months to rehearse the fire emergency procedure
and to keep the firefighting team trained and alert and facilities in top order.

5.20 Fire Station or Control Room:

5.20.1 The location and construction of control room should be suitable for following activities, namely:-

(@)

(b)

(©)

Location

(i.)  Fire station should be located at minimum risk area. It should be spaced at a safe
distance from any process plant and other hazardous areas;

(ii.)  When planning for new fire station, adequate land should be provided for parking and
maneuvering of fire appliances and access and exits of the building should not be
obstructed by other vehicles;

(iii.) Fire station control room should be close to parking bay for fire appliances and should
have good view of vehicles parked.

Communication:

(i.)  Reliable communication system is a must for supporting effective fire service
department. operations.

(ii.)  Following equipment should be available in the Control Room, namely:-
() Telephones ;
(1) Wireless sets or walkie-talkie (with a dedicated frequency) ; and
(1) Hotlines to neighbouring industries or civil Fire Brigade.
(iii.) Fire Alarm system with central control in fire station.
General:

(i.)  Fire Station should have 2 overhead storage tanks for foam compound storage, so that
during emergency refilling is not delayed.

(ii.)  Control room should have portable emergency lights.

(iii.) Fire Station should have prominently located pressure gauge showing fire water
network pressure.

(iv.) Emergency power supply shall be ensured for Fire Station and Fire water Pump
House.
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5.21 Passive Fire Protection Measures or Other Safety Measures:

5.21.1 Although adequate fire protection is provided in an installation, Passive fire protection measures as
indicated below should be adopted, wherever required, namely:-

(@)
(b)
(©)

(d)
(e)
()
9
(h)
0}
@
(K
0
(m)
(n)
(0)
()
(@)
n
(s)
®

Fire Proofing of structural members;
Spark Arresters and Flame Arresters;

Fire Separation Walls in concealed space, Electrical Substation, transformer yard, bays or
cable galleries;

Fire Seals in underground sewer system or Flare Knock out Drums;

Impounding Basins or Dyke Walls;

Lightning Arresters;

Pressurisation of Enclosure;

Venting Facilities of process equipment;

Electrical Relays and Fuses, earth leakage circuit breakers, neutral current circuit breaker;

Fire retardant coatings and tapes for cables;

Fire resistant low smoke insulation cable;

Flame proof and flame resistant electrical enclosure;

Insulation of hot surfaces;

Addition of safety system;

Fire proofing of critical valves;

Double block and bleed arrangement for positive isolation of equipment for maintenance;

Safety Shower for chemical handling and storage facility;

Magnetic type level gauges instead of glass or block flow valve in case of glass break;

Close sample points for Hydrocarbon and toxic services; and

Provision of double NRV dissimilar NRV for nitrogen to process connection.
ANNEXURE-1

1.0 Example for Calculation of Fire Water Flow Rate:

1.1 Design Basis:

1.1.1 The fire water system in an installation shall be designed to meet the fire water flow requirement to
fight two major fires simultaneously.

1.2 Fire Water Demand:

1.2.1 Various areas which can be under fire shall be considered and fire water demand for each
area shall be calculated based on design basis.

1.2.2 Floating Roof Tanks Protection:

(@)

(b)

Data:
(i.)  Total storage capacity in one dyke area = 1,20,000 m3 numbers of tanks = 2.

(ii.) Capacity of each tank = 60,000 m3: Diameter of each tank = 79 m, Height of each
tank = 14.4 m.

Cooling water requirement:
(i.)  Cooling water rate @ 3 Ipm/ m2 of tank shell area for tank on fire.
(ii.) Cooling water required = (r x 79 x 14.4 x 3) Ipm = 10,726 Ipm = 644 m3/hr.

(iii.) Assuming that second tank is located within the tank dyke at a distance more than 30
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(©

(d)

(€)

metres from the tank shell, therefore, in such case cooling water required at the rate of
1 Ipm/m2 of tank shell area shall be 215 m2/hr. Total cooling water = 859 m3/hr.

Foam water requirement for rim seal area:

(i.)  Water flow required for applying foam on a largest tank burning surface area. For
floating roof tank of 79 m diameter,

(ii.)  Diameter of the tank (D1) = 79 m Distance of foam dam from shell = 0.8 m,
(iii.) Diameter of roof up to foam dam (D2) = 79- (2 x 0.8) = 77.4 m the rim seal area = ((n
18) x (792 - 77.42)) m2 = 197 m?:

(iv.) Foam solution rate @ 12 Ipm/ m2 = 2,364 Ipm (For 3% foam concentrate) = (0.97 X
2364) Ipm = 2293 lpm. = (2293*60)/1000 m3hr = 138 m¥/hr

(v.) Note-1: These are sample calculations only. Calculations on the basis of actual site
conditions and dimensions need to be carried out for each installation as per guidelines
provided in paragraph 5.4.3 of these regulations.

Fire water for supplementary hose stream based on 4 hydrant streams + 1 High-Volume
Long-Range water monitor.

(i) 4x36m3/hr+ 1 x 228 m3/hr = 372 m3/hr

Total water required:
(i)  Tank cooling 859 m3/hr Foam application 138 m3/hr,
(ii.)  Supplementary stream 372 m3/hr, Total 1369 m3/hr.

1.2.3 Cone Roof Tanks Protection:

(@)

(b)

(©

(d)
(€)

Data:

(i.)  Total storage capacity = 50,000 m3-

(ii.)  Number of tanks = 4 with 12,500 m3 capacity each. Diameter of each tank = 37.5m.
(iii.) Height of each tank = 12 m.

Cooling water requirement:

(i.)  Cooling water rate = 3 lpm/ m?2 of tank shell area for tank-on-fire Cooling water
required =7 x 37.5 x 12 x 3= 4243 Ipm= 255 m3/hr

(ii.)  (ii.) Cooling water required for other tanks at the rate of 3 Ipm/ m2 of shell area for
tanks falling within (R+30) metre from centre of tank on fire, = 3 x 255 m3/hr= 765
3
m</hr.

(iii.)  (iii.) Total cooling water rate = (255 + 765) m3/hr= 1020 m3/hr
Foam water requirement (for 1 tank only) @ 5 Ipm/ m2-

(i.)  Foam solution rate = @: 5525 Ipm

(ii.)  For 3% foam concentration = (5525 x 0.97) Ipm= 5359 Ipm= 322 m3/hr

Fire water for supplementary hose stream = 372 m3/hr

Total water required:

(i.)  Tank cooling = 1020 m3/hr

(ii.) Foam application = 322 m3/hr,

(iii.) Supplementary stream (including 2 HVLR) = 372 m3/hr,

(iv.) Total 1,714 m3/hr.
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1.3 LPG Spheres Area Protection:

(@)

(b)

(©)
(d)

Data:

(i.)  Number of sphere in one area = 3 Diameter of each sphere = 17 m.
Cooling water requirement:

(i.)  Water rate for cooling = (r x172 x 10.2) Ipm= 9,265 Ipm= 556 m3/hr

(ii.)  Considering other 2 spheres located within = (3 x 556) m3/hr;

(iii.) (R+30) M from centre of sphere and fire cooling water rate for 3 spheres = 1668
m3/hr,

Hose stream requirement (including 1 HVLR) = 372 m3/hr,

Total water requirement = 2040 m3/hr.

1.4 LPG Rail Wagon Loading Gantry Protection:

(@)

(b)

(©)

Data:

(i.)  Total Number of loading points = Conventional or BTPN.
(ii.)  Width of Tank wagon gantry = 12 m.

Cooling water requirement:

(i.)  Divide total area of gantry into equal segments such that each segment measuring 15
m X 12 m and consider 3 segments operating at a time.

(ii.)  Water rate required = (3 x 15 x 12 x10.2) Ipm= 5508 Ipm= 330 m3/hr
(iii.) Water Requirement for supplementary Hose:

(iv.) Water for 4 single hydrant streams = 4 x 36 = 144 m3/hr., Water for 1 monitor
stream (HVLR) = 1x 228 = 228 m3/hr., Total water requirement = 372 m3/ hr.

Total water flow rate for gantry protection:

(i)  Gantry cooling = 330 m3/hr.,

(ii.)  Supplementary hose requirement = 372 m3/ hr.,
(iii.) Total =702 m¥hr.

1.5 Process Unit Protection:

1.5.1 For process unit protection in case of fire, water is to be applied using fixed water monitors and hose
lines.. In case of large size unit block, fire zoning of the unit into different zones is required to
optimize the fire water demand. These zones shall be separated by providing 30 metre separation
distance in between. Three following alternatives are considered for fire water rate, namely:-

(@)

(b)

Alternate-1:
(i) Total unit area = 120 x 80 m2:

(ii.) Consider water rate @ 1 Ipm/ m2 on area basis, Water rate = (9600 x 1) Ipm = 576
3
m®/hr,

(iii.) Water for supplementary hose stream (including 1 HVLR) = 372 m3/hr, Total water
rate = 948 m?hr

Alternative — II:

(i.)  Consider a 10m x 10m portion of process unit area on fire. Provide water cover over
an area of 30m x 30m at the rate of 10.2 Ipm/ m2,

(ii.)  Water rate = (900 x 10.2) Ipm= 9180 Ipm= 551 m3/hr

(iii.) Water for supplementary hose stream (including 1 HVLR) = 372 m3/hr Total water
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rate = 923 m3/hr.
(c) Alternate — I

(i.)  Water required for portion of unit area provided with fixed spray system (Extreme
Hazardous Area),

(ii.)  Areaassumed = 1000 m2 Water rate = 10.2 lpm/ m2,
(iii.) Cooling water required = 10200 Ipm= 612 m3/hr

(iv.) Water for supplementary hose stream (including 1 HVLR) = 372 m3/hr Total cooling
water required = 984 m3/hr

1.5.2 Considering the maximum water under Alternative I, 11 and 111 Design flow rate = 984 m3/hr

1.6 Fire water calculation for full surface fire on largest floating roof tank (roof sinking case)
:Treated as a single contingency:

1.6.1 Data:
Total storage capacity in one dyke area = 120,000 m3 Number of tanks = 2,

Capacity of each tank = 60,000 m3 Diameter of each tank = 79 m Height of each tank = 14.4
m.

1.6.2 Cooling water requirement:
Cooling water rate @ 3 Ipm/ m? of tank shell area for tank-on-fire

Cooling water required = x 79 x 14.4 x 3= 10726 lpm= 644 m3/hr

Assuming that second tank is located within the tank dyke at a distance more than 30M from
the tank shell,

Then, cooling water requirement @ 1 lpm/ m2 of tank shell area shall be 215 m3/hr,

Total cooling water = (644 + 215) m3/hr= 859 m3hr
1.6.3 Water requirement in foam application:
Foam Application Rate: 8.1 Ipm,
Foam Solution Requirement = ((r x 79 x 79) / 4 x 8.1) Ipm= 39720 Ipm= 2383 m3/hr,
Water required for the foam solution = 97% x 2383 m3/hr
=2312mshr ...... refer Note-2.

1.6.4 Fire water for supplementary hose stream based on 4 hydrant streams + 1 High-Volume Long-Range
water monitor.

4 x 36 m3/hr + 1 x 228 m3/hr = 372 m3/hr.
1.6.5 Total water required:
Tank cooling 859 m3/hr,

Foam application 2312 m3/hr (Plus requirement for foam losses as per Note-2)

Supplementary stream 372 m3/hr,

Total 3543 mé/hr,

Say, Total water requirement = 3550 m3/hr (Plus requirement for foam losses as per Note-2).
1.7 Total Design Fire Water Rate:

1.7.1 For two major fire fought simultaneously Fire water rates for 5 cases are given below; namely:-
(@)  Floating roof tank protection = 1369 m3/hr,
(b)  Cone roof tank protection = 1714 m3/hr,
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1.7.2

1.7.3

174

(c)  LPG sphere protection = 2040 m3/hr,
(d)  LPG rail wagon loading gantry = 702 m3/hr Protection, and

(e)  Process unit protection = 984 m3/hr.

Note-2: Potential foam losses from wind and other sources to be added to this value as per design
requirements. These losses are not considered in this typical calculation sheet.

For fighting the above two major fires simultaneously, the design firewater rate is the sum of the two
highest water rates i.e.-

(@)  Design fire water rate = 2040 m3/hr + 1714 m3/hr

= 3754 m3/hr,
Say = 3750 mé/hr.
For full surface fire of largest floating roof tank (Roof sinking case):

(@)  Total firewater flow rate required as per typical calculations shown at 1.6.5(Annexure 1) is
3550 m3/hr. (Plus requirement for foam losses as per Note-2),
The design Firewater rate shall be highest of above 1.7.2 or 1.7.3.

Note: Full surface fire of a floating roof tank roof sinking case being a remote possibility, it is
considered as a single largest contingency for the purpose of arriving at design fire water
requirement.

Note-2: Potential foam losses from wind and other sources to be added to this value as per design
requirements. These losses are not considered in this typical calculation sheet.

ANNEXURE - 2

1.0 Example for Calculation of Foam Compound Requirement:
1.1 Cone Roof Tank Protection:

111

112

113

114

Data:

(a)  Total Storage capacity in one dyke area = 50000 m3 Number of tanks = 4,
(b)  Diameter of each tank = 37.5 m,

(c)  Height of each tank = 12 m.

The quantity of foam compound shall be calculated as follows; namely:-

(@)  Consider foam solution application @ 5 Ipm/ m2 for the liquid surface of the single largest
cone roof tank in the dyke area.

Solution Rate = (mx (37.5)2 x 5)/4=5525Ipm

(b)  Foam compound required (3%) = (5525 x 3 / 100) Ipm
=166 Ipm,

(¢)  Foam compound quantity for 65 minutes = 166 x 65
=10,790 litre.

Consider one portable foam monitor of 4500 Ipm foam solution capacity: 3% Foam compound
required = 135 Ipm,

Foam compound required for 65 minutes = 8,775 litre.

Consider 2 hose streams of foam with a capacity of 1140 Ipm of foam solution capacity 3% Foam
compound required = 68.4 Ipm,

Foam compound required for 65 minutes = 4,446 litre.

1.1.5 Total foam compound required for cone roof tank area Protection:

(@)  Foam compound required for Cone Roof Tank = 10,790 litre Foam Compound required for 1
Foam Monitor = 8,775 litre Foam Compound required for 2 hose streams = 4,446 litre Total
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= 24,011 litre,
(b)  Say =24,000 litres.

1.2 Floating Roof Tank Protection:

121

122

1.2.3

124

Data:
(@)  Total Storage Capacity in one dyke = 1,20,000 m3 Number of Tanks = 2,

(b)  Capacity of Each Tank = 60,000 m3 Diameter of each tank = 79 m Height of each tank =
14.4 m.

Consider foam solution application rate of 12 Ipm/ m2 of seal area of the single largest floating roof
tank in the dyke area:

(@)  For floating roof tank of 79 m diameter, Diameter of the tank (D1) = 79 m Distance of foam
dam from shell = 0.8 m,

(b)  Diameter of roof up to foam dam (D2) = (79- (2X0.8)) m = 77.4m Rim seal area = ((r /4) x
(792-77.42)) m2= 197 m2
(c)  Foam solution rate @ 12 Ipm/ m2 = 2364 Ipm 3% Foam Compound required = 70.9 Ipm,
Foam Compound required for 65 minutes = 4,609 litre.

Foam Compound required for 1 foam monitor and 2 hose streams as calculated for cone roof
protection:

(@)  Foam monitor 8,775 litres,
(b)  Hose streams 4,446 litre.

Total foam compound required for floating roof tank area Protection: Foam Compound required for
Floating Roof Tank 4,609 litres,

(@)  Foam compound required for 1 foam monitor 8,775 litres,
(b)  Foam compound required for 2 hose streams 4,446 litre,
Total required 17,830 litres,
Say, 18,000 litre.

1.3 On the lines of the above example foam compound requirement should be calculated for various dyke
areas.

1.4 Requirements to fight major fires in two dyke areas (with maximum foam compound rates
requirements) should be added, to arrive at the total requirement of the installation.

1.5 For example, for 2 cone roof tank dyke areas with largest tank diameter of 37.5 metres in each area,
foam compound required works out as 2 x 24000 litres i.e., 48,000 litres . Similarly, for 2 floating roof
tank dyke areas with largest tank diameter of 79 M. in each area, foam compound required works out as 2
X 18000 litres i.e., 36,000 litres .

1.6 Foam Requirement for Full surface fire of the largest floating roof tank (roof sinking Case): considered
as a single largest contingency and detailed at Annexure-3.

ANNEXURE-3

1.0 Example of Fire Case in a large Floating Roof Tank after sinking of floating roof:

1.1 Example for calculation of Foam Requirement for Floating Roof tank with Portable Monitors:

111

Data:
Diameter of Tank =79 m,
Type of Roof = Floating Roof,
Foam Application Rate = 8.1 Ipm.

= (79"

=

Foam Solution Requirement = = = 39,720 Ipm= 2,383 m3/hr Say, = 2,400 m3hr,
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Foam Compound Requirement = 39720 x 3 /100= 1192 Ipm,
Foam Compound Requirement = (1192 x 65) litre for 65 minutes with 3% concentration
= 77,480 litres.

ANNEXURE-4

1.0 System of Automatic Actuated Rim Seal Fire Detection and Extinguishing System for External
Floating Roof Tanks Storing Class-A Petroleum:

1.1 The automatic actuated flooding system is designed to automatically detect and extinguish the floating
roof tank rim seal fire at its incipient stage. The system is mounted on the roof of the tank. The
minimum requirement for the design of the system is given below; namely:-

1.1.1 Foam Flooding system:

Film Forming Fluroprotein Foam (FFFP) or Aqueous Film Forming Foam (AFFF) type concentrate is
used in the system.

1.1.2 Foam Application system:

(a) A large storage tank requires one or more than one modular units for foam application in the
entire rim seal. Each such unit consists of a foam distribution pipe, laid along the tank
perimeter over the rim seal area. The spray nozzles for foam application are mounted on the
distribution pipe at suitable intervals. Distribution pipe is permanently connected to a storage
vessel containing pre-mix foam and both are placed on the roof. The foam is kept pressurised
with nitrogen. The premix foam solution is contained in a vessel which is kept charged with

nitrogen. The system is designed for minimum foam application rate of @ 18 Ipm/ m2 of rim
seal area. For effective control, foam is to be discharged in approximately 40 seconds.

1.1.3 Alarm and Auto-actuation system:

(@) In case of fire on the rim seal, it is automatically detected by a device capable to sense the
same. The device then actuates the spray system for application of foam in the complete area
of rim seal to quickly extinguish the fire in its incipient stage. An audio-visual alarm is also
coupled with the detection and extinguishing system for necessary fire alert.

(b)  The system includes a fire detector network which senses fire and actuates the automatic
release of the extinguishing medium on the rim seal area. Each tank shall have independent
detection and extinguishing system.

(c)  The design considerations should include the impact of the weight of the modules placed on
the floating roof.

(d)  The detection system needs to be highly reliable and shall work at varied site ambient
temperatures for protection of rim seal fire. The detection systems shall be listed or approved
by any of the national or international agencies such as BIS, UL, FM, VdS, LPC to ensure
that those systems are used which meet the highest standards of safety.

1.1.4 Calculations for modular Foam application system for 79 metres diameter tank:

Rim seal area of Tank: = X 79 X 0.3 = 74.5 m? (Considering a flexible seal area of typically
300 mm),

Rate of Foam application @ 18 lpm/ m2 = 1341 Ipm,
Total Foam solution required in 40 second. = 894 litre,
Total nos. of Modular unit required for the tank = 7 *,
* (considering a vessel of 150 litre capacity containing 135 litre of Foam).
SCHEDULE-6
[See regulation 6]
Safety Management System (SMS):

1.2 Process safety management is widely credited for reduction in major accident risk and improved process
industry performance. Process Safety management is a disciplined framework for managing the
integrity of operating systems and processes handling hazardous substances by applying good design
principles, engineering, and operating practices. It deals with the prevention and control of incidents that
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1.3

14

have the potential to release hazardous materials or energy. Such incidents can cause toxic effects, fire,
or explosion and could ultimately result in serious injuries, property damage, lost production, and
environmental impact.

An effective process safety management program requires a systematic approach to evaluating the
whole chemical process. Using this approach, the process design, process technology, process changes,
operational and maintenance activities and procedures, non-routine activities and procedures,
emergency preparedness plans and procedures, training programs, and other elements that affect the
process are all considered in the evaluation.

Entities should establish safety management system, which shall be an integral part of the overall
management framework of an entity, which comprises following five major elements and Safety
Management System (SMS) should be based on PDCA (Plan, Do, Check and Act) cycle. PDCA
typically involves addressing following aspects to deliver an effective Safety performance; namely:-

1.4.1 Leadership and Management commitment : includes top management, company operating model,

accountability, defining policy, objectives, requirements, and strategies; setting standards;

1.4.2 Planning and execution: includes Line and Safety Organisation responsible for preparing and

implementing operational standards and procedures for managing risks;

1.4.3 Operational controls: includes basic expectations of the management to manage the risk of the

business or entity;

1.4.4 Measuring and evaluating: includes defining KPIs, active monitoring, recording and handling of

non-conformities;

1.4.5 Continuous improvement: includes management review, visibility of commitment and its reflection

1.5

of the importance of accountability for safety.

Elements of Safety Management system (SMS):

1.5.1 Safety management system should include at least the following basic elements, which should help

entities to meet the requirements of Process safety; namely:-
(a)  Leadership and Management commitment:

(i.)  Leadership and Management Commitment should be clearly visible in the SMS.
Management should develop and endorse a written description of the company’s
safety and environmental policies and organizational structure that define
responsibilities, authorities, and lines of communication required to implement the
management program. Management should review the safety and environmental
management program to determine, if it continues to be suitable, adequate and
effective at predetermined frequency. The management review should address the
possible need for changes to policy, objectives, and other elements of the program in
light of program audit results, changing circumstances and the commitment to
continual improvement. Observations, conclusions and recommendations of
management review should be documented.

(b)  Planning and Execution:
(i.)  Management shall ensure that:

()  Processes and procedures are defined to support execution of each SMS
element;

(I1)  Process is defined to address regulatory and statutory requirements for refinery
safety and the impact on the SMS;

(1) Plans, processes, and procedures are integrated to ensure that data, results, and
findings are shared across relevant elements, processes, teams, employees and
contractors; and

(IV) Budgets and resource planning, including for personnel and supporting
technology requirements, are developed to design, implement and improve the
SMS.

(ii.)  Management shall lead and demonstrate its commitment to the its SMS by;

(I) promoting a positive safety culture and assessing how this culture is changing
over time;
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(©)

(I1)  ensuring that the operational elements set forth in this regulation are in place,
with clear accountability for implementation and with a clear connection
between objectives and day- to-day activities;

(11 fostering risk management processes that help identify, assess, prioritise and
manage risks, ensuring compliance and support risk reduction measures;

(IV)  leading a resource allocation process;
(V) establishing high-level performance measures;

(V) communicating commitment to the SMS with internal and external
stakeholders; and

(V)  promoting engagement and leadership at all levels of the organization

(iii.) Entity shall establish, implement, evaluate, and improve processes, procedures,
systems, and training to meet policies and objectives. They should be responsible for
developing the annual plan with line organization, which is aligned to the policy and
goals of the organization. Entity shall issue an annual HSE program addressing the
entire site, including contracted staff, on relevant Health, Safety and Environment
subjects including. -

() Previous year HSE performance;
(1)  HSE targets for the coming year;
(1) Significant incidents and learnings;

(IvV)  Specific initiatives within process safety, workplace safety, occupational health
and environment;

(V)  Emergency response;
(V1)  Contractor involvement; and
(VI)  Audits and management review.

(iv.) Entity leadership should identify, seek, and allocate resources sufficient for safe,
environmentally sound, reliable, and efficient operations and share learnings and
establish performance measures that address each element of the SMS.

Operational Controls: Each entity shall be responsible to identify, understand, and control the
hazards inherent in its process to prevent serious process-related incidents, which might
affect plant personnel, off-site communities, the environment, or result in significant property
loss or loss of business. The operational elements or operational controls should be an
effective tool for increasing not only the safety of an operation, but its efficiency, cost-
effectiveness, and quality, it is an instrument for developing, implementing, and maintaining
not only a safe, but efficient process as well. It involves the application of systems and
controls to chemical and manufacturing processes. Following operational controls should
form the part of SMS and they are the basic expectation to manage the risk of the relevant
business or entity and such expectations provide the framework for SMS and based onlevels
of Risk and complexity of the operation the depth of the implementation of these elements
should be established by the entity, namely:-

(i.)  Process Safety Information (PSI)- Comprehensive safety and environmental
information for the facility, which include documentation on process, mechanical and
facility design, should be developed and maintained throughout the life of the facility.

(ii.)  Entity shall complete a compilation of written process safety information before
conducting any process hazard analysis required by this document. Updated PSI
should be made available before making changes to the facility and also as a critical
input to take critical operating and maintenance decisions. The compilation of written
process safety information should help the entity and the employees involved in
operating the process to identify and understand the hazards posed by processes
involving highly hazardous chemicals. Process safety information shall include
information on the hazards of the highly hazardous chemicals including systems with
stored energy, used or produced by the process, information on the technology of the
process, information on the equipment in the process and information on quantities
handled at plant or facilities, and-
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() Information

on the hazards of the highly hazardous chemicals in the process shall consist of

at least the following, namely:-

(@)
(b)
)
(d)
)
(f)

@

Toxicity,

Permissible exposure limits,
Physical data,

Reactivity data,

Corrosivity data,

Thermal and chemical stability data, and hazardous effects of inadvertent
mixing of different materials, and

Minimum inventories handled.

(1) Information on the technology of the process shall include at least the following;

namely:-
(@)
(b)
(©
(d)

(€)

A block flow diagram or simplified process flow diagram,
Process chemistry,
Maximum intended inventory,

Safe upper and lower limits for such items as temperatures, pressures, flows
or compositions, and

An evaluation of the consequences of deviations, including those affecting the
safety and health of employees.

(1) Where the original technical information no longer exists, such information may be

develope

d in conjunction with the process hazard analysis in sufficient detail to support

the analysis. Information on the equipment in the process shall include the following;

namely:-

(@)

Materials of construction,

(iii.) (b) Piping and instrument diagrams (P&IDs),

(iv.) (c) Electrical classification,

(v.) (d) Relief system design and design basis,

(vi.) (e) Ventilation system design,

(vii.) (f) Design codes and standards employed,

(viii.) (g) Material and energy balances for processes, and

(ix.) (h) Safety systems (such as interlocks, detection, or suppression systems), and For
existing equipment designed and constructed in accordance with codes, standards, or
practices that are no longer in general use, the entity should determine and document
that the equipment is designed, maintained, inspected, tested, and operated in a safe
manner.

(X.)  Process Hazard Analysis-

(I) The purpose of Process Hazard Analysis (PHA) is to minimise the likelihood of

the occurrence and the consequences of a hazardous or toxic substance
substance, release by identifying, evaluating and controlling the events that
could lead to the release. Process hazards analysis should be performed for
any facility to identify, evaluate, and reduce the likelihood or minimize the
consequences of uncontrolled releases and other safety or environmental
incidents. Systematic evaluation of process hazards through PHA involves
steps such as Hazard Identification, Hazard evaluation, Consequence
analysis, Facility Siting, Inherently Safer Process and Human factors. These
studies should encompass process hazards in various phases of the unit
operations — steady state, start-up and shutdown phases. Recommendations
resulting from the PHA should be completed before start-up for a new
process or facility, or modification in existing facility;
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(1) The process hazard analysis should be updated and revalidated by a team, having
requisite back ground, at least every 5 years after the completion of initial
process hazard analysis. PHA revalidation is recommended earlier, in case of
major incident occurrence or any major modifications in the unit that may
deem the earlier PHA invalid;

(111) Entity should maintain record of performance of process hazard analyses and
updates or revalidation for each process covered by PSM, as well as the
documented resolution of recommendations, for the life of the process.

(xi.) Operating Procedures-

0

(I1.)

an.)

Written down operating procedures shall be available describing tasks to be
performed, data to be recorded, operating conditions to be maintained,
samples to be collected and safety and health precautions to be taken for
safe operation. Operator error is the most common type of mishap at
industrial facilities, as well as many other technical industries. Operators
who use the SOPs should know exactly what is expected of them to
properly conduct their job duties. Operating procedures should be based on
process safety information so that all known hazards are taken care of. The
human factors associated with format, content, and intended use should be
considered to minimize the likelihood of procedural error

Standard Operating Procedures should be formatted similarly so that each
SOP maintains consistency throughout the facility. Each SOP should be
designed with input from experienced Operators that have performed the
associated task or operation successfully in the past. It is important to
ensure that the SOPs that are used are accurate and easy to follow.
Frequently used SOPs should be given formal reviews periodically to
ensure that any changes to how the plant is being operated, is properly
reflected and incorporated into the SOP.

SOP shall be prepared by the experienced personnel in line with the
design, standards and vendors specifications. SOP shall be checked and
approved by the higher management before being followed. SOP shall be
updated regularly incorporating the previous experiences and
recommendations.

(IV) The SOP’s shall address at least the following aspects; namely:-

(i) Steps for each operating phase:

(@) Initial start-up;
(b) Normal operations;
(c) Temporary operations;

(d) Emergency shutdown, including the conditions under which
emergency shutdown is required, and the assignment of shut
down responsibility to qualified operators to ensure that
emergency shutdown is executed in a safe and timely manner;

(e) Emergency operations;
() Normal shutdown;

(g) Start-up following a turnaround, or after an emergency
shutdown; and

(h)  Commissioning and decommissioning procedures.

(i.) (i) Safe Operating limits: Consequences of deviation, and Steps required to correct
or avoid deviation.

(ii.) () Safety and health considerations:

() Properties, and hazards of the chemicals used in the process;

(1) Precautions necessary to prevent exposure, including



178

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(iii.)
(iv.)

(v.)
(Vi)

engineering controls, administrative controls, and personal
protective equipment;

(1) Control measures to be taken if physical contact or airborne
exposure occurs;

(V) Quality control for raw materials and control of hazardous
chemical inventory levels;

(V) Any special or unique hazards; and

(VI) Safety systems (that is to say interlocks, detection or
suppression systems) and their functions.

(iv.) Safe Work Practices (SWP):

The entity shall maintain procedures that address safe work practices to ensure the
safe conduct of operating and maintenance tasks and the control of materials that
impact safety. These safe work practices may apply to multiple locations and will
normally be in written form (such as safety manual, safety standards and work rules)
but site-specific work practices shall be prepared and followed. Safe work practice is
often supplemented with permits (such as a checklist that includes an authorization
step). Safe work procedures such as control hot work, stored energy (lockout or
tagout), opening process vessels or lines, confined space entry, work at Height,
excavation, Line Break, Road closure and Fire system impairment. In cases where an
employee believes that following a procedure will cause an unsafe condition, one shall
have authority to stop work and get permission to deviate. Deviations should be
documented for future analysis. Safe work practices should be supporting entities
Control of Work Process, as stipulated in Schedule 11 of this regulation.

Training:

The training program shall establish and implement programs so that all personnel
including contractors are trained to work safely and are aware of environmental
considerations, in accordance with their duties and responsibilities. Training shall
address the operating procedures, the safe work practices, and the emergency response
and control measures. Any change in facilities that requires new or modification of
existing operating procedures may require training for the safe implementation of
those procedures. Training should be provided by instructors nominated by the entity
and the documented and a robust validation process shall be established.

(vii.) Management of Change (MOC) :

(1) There should be procedures to identify and control hazards associated with change
and to maintain the accuracy of safety information. For each MOC, the operator
shall identify the potential risks associated with the change and any required
approvals prior to the introduction of such changes. The types of changes that a
MOC procedure addresses shall include:

(viii.) (a.) technical,

(ix.)
(x)
(xi.)

(b.) physical,
(c.) procedural, and
(d.) organizational.

(11.) The procedure contained herein shall consider permanent or temporary changes.
These procedures should cover the following; namely:-

(xii.) (a.) The process and mechanical design basis for the proposed change;

(xiii.) (b.) Risk analysis based on safety, health, and environmental considerations involved

in the proposed change, including, as appropriate, a hazards analysis;

(Xiv.) (c.) The necessary revisions of the operating procedures, safe work practices, and

training program;
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(xv.) (d.) Communication of the proposed change and the consequences of that change to

appropriate personnel;
(xvi.) (e.) the necessary revisions of the safety and environmental information;
(xvii.)(f.) The duration of the change, if temporary; and
(xviii.)  (g.) Required authorizations to effect the change.

(xix.) Contractor Safety:

(I)  When selecting contractors, operators should obtain and evaluate information

regarding contractor’s HSE policies and practices, contractor’s performance
and contractor’s procedures or criteria for selecting subcontractors.

(I1) The operator shall communicate their safety and environmental management

system expectations to contractors and identify any specific safety or
environmental management requirements they have for contractors.

(1) Interfacing of SMS of various entities (operator, contractor or service

provider, subcontractor and third- party) should be ensured through a well
written bridging document.

(V) Clear roles and responsibilities of the operator, contractor or service provider,

subcontractor and third- party shall be documented by the operator.

(xx.) Assurance of quality and mechanical integrity of equipment:

() Procedures should be in place and implemented so that critical equipment for
any facility are identified early on, designed, fabricated, installed, tested,
inspected, monitored, and maintained in a manner consistent with
appropriate service requirements, manufacturer’s recommendations, or
industry standards.

(1) Entity shall maintain inspection and testing procedures for safety-related

equipment. Human factors should be considered, particularly regarding
equipment accessibility for operation, maintenance and testing. Please refer
Schedule 3 for details.

(xxi.) Pre-startup Safety Review (PSSR):

(1) Before a new or modified unit is started, a systematic check should be made to

ensure that the construction and equipment are in accordance with
specifications; operating procedures have been reviewed; hazards analysis
recommendations have been considered, addressed and implemented; and
personnel have been trained. It should be ensured that programs to address
management of change are in place.

(1) Entity should develop the checklists based on the size of the project and risk

involved. The check list shall include review of Implementation of PHA
recommendations, up-to-date documentation including P&IDs, SOPs, Start-up
procedures, Regulatory compliances, training of operating personal responsible
for executing the change or project, risk reviews of modifications done during
the MOC, Emergency response plans, Communication of new hazards to
stakeholders, and like other stakes to be taken.

(1) A PSSR shall be undertaken by the entity prior to the commencement of

commissioning activities aimed at checking the system before introducing
hydrocarbons. Utilization of the Pre- Commissioning check sheets shall assist
in completing a full range of required checks. Punch-Listing progress should be
recorded on P&IDs.

(IV) PSSR recommendations should be prioritized for execution commensurate with

the level of risk associated of the not completing it before commissioning. Each
entity shall define the process for managing the recommendations before and
after commissioning of unit.

(xxii.) Permit to Work (PTW) System:

PTW system is a formal written system used to control certain types of work which
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(d)

are identified as potentially hazardous. Essential features of permit-to-work systems
are as under, namely:-

()  clear identification of who may authorize particular jobs (and any limits to
their authority) and who is responsible for specifying the necessary
precautions;

(1)  training and instruction in the issue, use and closure of permits;
(1) monitoring and auditing to ensure that the system works as intended;
(IV)  clear identification of the types of work considered hazardous;

(V) clear and standardized identification of tasks, risk assessments, permitted
task duration and supplemental or simultaneous activity and control
measures.

(V1)  The PTW system should conform to OISD-STD-105.

(xxiv.)  The Entity shall implement system for real time monitoring of head count of all

personnel including contract workmen inside the facility . The entry or exit of all
personnel shall be regulated through access control card or any electronic means.

(xxv.) Emergency Planning and Response- A Comprehensive Emergency Response and

Disaster Management Plan (ERDMP) shall be developed in accordance to the
Petroleum and Natural Gas Regulatory Board (Codes of Practices for Emergency
Response and Disaster Management Plan (ERDMP)) Regulations, 2010.

(xxvi.) Incident Investigation and Analysis- Procedures for reporting and investigation of

incidents as per the Petroleum and Natural Gas Regulatory Board (Codes of Practices
for Emergency Response and Disaster Management Plan (ERDMP)) Regulations,
2010 shall be developed. Incident investigations should be initiated as promptly as
possible, considering the necessity of securing the incident scene and protecting
people and the environment. The terms of reference for the enquiry committee shall
include the following, namely:

() Identify the lapses, shortcomings;
(11.)  Establish the root cause of failure;

(1) Suggest improvements or remedial measures to prevent the recurrence of
such incidents.

(xxvii.) Compliance Audit: The entity shall perform audits to examine its conformity with

these regulations (as per Regulation 7 of these regulations) and the implementation of
its SMS. The audits shall verify that the entity's SMS is implemented, maintained, and
conforms to the requirements of these regulations the . It is critical that the entity
routinely assess that the SMS elements and processes are in place and effective. Refer
Schedule 8 for more details.

Measuring and evaluating:

(i)

(ii.)

(iii.)

(iv.)

The entity shall establish and maintain a procedure to identify key performance
indicators (KPIs) to measure the effectiveness of risk management and to improve
safety performance. KPIs shall also be developed to track the effectiveness and
adequacy of the SMS.

The entity shall maintain and monitor, at a minimum, fatalities, injuries, and property
damage resulting from planned as well as unplanned releases; these are referred to as
lagging KPIs.

The entity shall establish leading KPIs, which are those, measures demonstrating risk
reduction. The entity shall establish process KPlIs, that is to say those measures that
demonstrate completion or improvement of elements and their supporting processes
and procedures.

Entity should develop, implement, maintain, and periodically update an integrated set
of leading and lagging performance indicators at individual facilities for effectively
monitoring its process safety performance on continuous basis. For further detailed
information, organization can refer APl Recommended Practice, API-RP- 754
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2.0
21

2.2

2.3

24
25

2.6

(Process Safety Performance Indicators for the Refining and Petrochemical
Industries).

(v.) The entity should establish methods to evaluate the safety culture of its organization.
Entity should assess the health of their safety culture using methods that assess
employee perception of the safety culture. Methods to assess the perception of the
culture include but are not limited to questionnaires, interviews, and focus groups.

(e)  Continuous improvement:

(i.)  (i.) Management shall ensure risk management effectiveness and improvement in
safety performance are continually enhanced by using a SMS.

(ii.)  (ii.) Management shall continually improve the effectiveness of the SMS by using the
safety policies and objectives, audit and assessment results, data analysis, and
management review to identify corrective and preventive actions.

(iii.) (iii.)  Top management shall, at least annually, review and approve the output of
management reviews. Management reviews shall be documented

SCHEDULE-7
[see regulation 6]
Competence Assessment and Assurance (CA and A):

Every entity shall develop, implement, and maintain a written system of assessing and confirming
Operator and Technician competence, ensuring that they can carry out their assigned duties, correctly
and safely. CA&A is mandatory for all personnel who hold Safety Critical positions and these positions
include but are not limited to the following as specified in paragraphs 7.1.1 to 7.1.8, namely:-

2.1.1 Panel Operator (officer).
2.1.2 Shift Engineer.

2.1.3 Shift Superintendent.
2.1.4 Field Operator.

2.1.5 Mechanical Technician.
2.1.6 Electrical Technician.
2.1.7 Instrument Technician.
2.1.8 SCADA and Metering.

Operator and Technician should have competency in the following as specified in paragraphs 7.2.1 to
7.2.5, namely:-

2.2.1 The basic operations and maintenance procedures carried out in Refineries and Gas
Processing Plant;

2.2.2 The characteristics and potential hazards of materials and chemicals involved including
emergency arising out of toxic releases.

2.2.3 Carrying out their assigned roles and responsibilities.

2.2.4 Fire prevention, including familiarization with the fire control plan firefighting; the
potential causes of fire; the types, sizes, and likely consequences of a fire; and

2.2.5 Carrying out the emergency procedures that relate to their duties at the Refineries and
Gas Processing Plant and providing first aid.

Each entity shall develop, implement, and maintain a written plan to keep personnel of its Refineries and
Gas Processing Plant up-to-date on the function of the systems, safety and security at the Refineries and
Gas Processing Plant.

The Refresher programs shall be conducted once in three years.

Every operating company shall maintain a record for each employee of its Refineries and Gas
Processing Plant that sets out the training given to the employee.

Each operating company shall ensure that Refineries and Gas Processing Plant personnel receive
applicable training and have experience related to their assigned duties and any person who has not
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completed the training or received experience shall be under the control of trained personnel.

2.7 For the design and fabrication of components, each operator shall use personnel who have demonstrated
competence by training or experience in the design of comparable components and for fabrication who
have demonstrated competence by training or experience in the fabrication of comparable components.

2.8 Supervisors and other personnel utilized for construction, installation, inspection, or testing shall have
demonstrated their capability to perform satisfactorily the assigned function by appropriate training in
the methods and equipment to be used or related experience and accomplishments and further their
capability should be assessed periodically.

2.9 For operation or maintenance of equipments, each entity shall utilize only those personnel who have
demonstrated their capability to perform their assigned functions by successful completion of the
training as specified and possess experience related to the assigned operation or maintenance function.

2.10 Corrosion control procedures including those for the design, installation, operation, and maintenance of
cathodic protection systems, shall be carried out by, or under the direction of, a person qualified by
experience and training in corrosion control technology.

2.11 Personnel having security duties shall be qualified to perform their assigned duties by successful
completion of the relevant training.

2.12 Each entity shall follow a written plan to verify that personnel assigned operating, maintenance,
security, or fire protection duties at the Refineries and Gas Processing Plant do not have any physical
condition that would impair performance of their assigned duties.

2.13 Each entity shall provide and implement a written plan of initial training to instruct all permanent
maintenance, operating, and supervisory personnel about the following as specified in paragraphs 7.13.1
to 7.13.3, namely:-

2.13.1 the characteristics and hazards of Refineries and Gas Processing Plant and other flammable
materials, fluids or chemicals used or handled at the facility;

2.13.2 the potential hazards involved in operating and maintenance activities; and
2.13.3 the operating and maintenance procedures that relate to theirassigned functions.

2.14 All personnel of Refineries and Gas Processing Plant shall be trained to carry out the emergency
procedures that relate to their assigned functions.

2.15 All operating personnel and appropriate supervisory personnel of Refineries and Gas Processing Plant
shall be trained to understand detailed instructions on the facility operations, including controls,
functions, and operating procedures.

2.16 Personnel responsible for security at Refineries and Gas Processing Plant shall positively be trained in
accordance with a written plan of initial instructions as specified in the following paragraphs 7.16.1 to
7.16.5, namely:-

2.16.1 Security risk assessment;
2.16.2 Recognize breaches of security;
2.16.3 Carry out the security procedures that relate to their assigned duties;

2.16.4 To be familiar with basic plant operations and emergency procedures, as necessary to
effectively perform their assigned duties; and

2.16.5 Recognize conditions where security assistance is needed.

2.17 Each entity shall maintain training and competency assessment and assurance records to provide the
following as specified in paragraphs 7.17.1 to 7.17.2, namely:-

2.17.1 Evidence that the required training programs have been implemented; and

2.17.2 provide evidence that personnel have undergone and satisfactorily completed the required
training programs; and the training for records to be maintained.
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SCHEDULE-8

[see regulation 6]

3.0 Safety Audits:
3.1 Obijectives of Safety Audits:

3.1.1 While the basic aim of safety audits is to identify the areas of weaknesses and strengths, safety audits

are undertaken to meet different specific objectives such as.-

(@) to identify any operating and design deficiencies that could impact safety of people,
environment and asset;

(b)  toensure that mitigative safeguards and safety systems are well maintained;
(c)  toensure that operation, maintenance and emergency procedures are updated;

(d) to verify the compliance of statutory regulations, standards, codes, and like other legal
requirements;

(e) asasocial objective to cater to public opinion and concern for safe environment and this also
improves public relation of the organization; and

(f)  toshare best practices adopted with peers.

3.2 Scope of Safety Audits:

3.2.1

3.2.2

The scope includes all the components of the system viz. management policy, leadership and
organization training, and competency, design (such as Process, Mechanical, Electrical) aspect,
layout and construction of the plant, operating procedures, asset integrity plan, emergency response
plans, personal protection standards, incident and investigation records, Management of Change,
COW or PTW, Management of HAZMAT, Industrial Hygiene, Environmental Management,
Contractor Safety Management System and like other abilities.

Types of Safety Audits:
Two types of Safety Audits shall be carried out as below, namely:-
(i.)  Internal Safety Audit: once in a year; and

(ii.) External Safety Audit: once in three years through PNGRB empaneled Third Party
Agency.

3.3 Methodology of Internal Safety Audits:

331

3.3.2

3.33

3.34

The audit program and procedures should cover the following, namely:-
(@)  The activities and areas to be considered in audits;

(b)  The frequency of audits;

(c)  The audit team (Multi-Disciplinary);

(d)  How audits will be conducted; and

(e)  Audit Reporting: The findings and conclusions of the audit should be provided to the
management. Management should establish a system to determine and the document, the
appropriate response to the findings and to assure satisfactory resolution. The audit report
should be retained at least until the completion of the next audit.

The management, responsible for the area being audited or evaluated, shall ensure that findings are
addressed within the defined response times. The results of internal audits and the status of
corrective actions shall be reported in the management review. Records of internal audits shall be
maintained.

In addition to Internal and External Safety audits, entity shall define the program of inspection and
this program shall be conducted by the respective inspection of the plant for the plants. The objective
of this field inspection program is to identify the deficiencies ahead of incidents or non-compliance.
Plant line management shall ensure that they are in control by running day to day risk controls and
tools.

Preparation Before Site Visits for Internal Safety Audits:
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3.35

3.3.6

3.3.7

3.3.8

3.3.9

(a)  Before the safety Audit team visits any particular facility for carrying out Safety Audit, it
would be essential to study all relevant documents as below to get complete picture; namely:-

(i.)  Layouts;

(ii.) P &IDs;

(iii.) Operating Manuals;

(iv.) Maintenance or Inspection Manuals;

(v.) Fire and Safety Manuals, and like other manuals applicable.

(b)  Depending upon the nature of audit more emphasis can be given to study specific documents.
All the audit team members should study these documents in advance to know the details of
the installation.

Briefing:

Before beginning of each audit, all concerned persons of the area or installation be briefed by the
team leader about the purpose of the audit. No impression should be left that audit will throw bad
light on them.

Site Inspections:

Most of the information could be gathered through site inspection using ready-made check lists. The
auditors should enter their observations under the remarks column and not simply state "yes" or
"no". Wherever necessary, observations should be recorded in separate sheet. Inspection should be
carried out accompanied by Installation or Plant Manager or the assigned officials.

Discussions:

Further information can also be gathered through discussions (formal and informal), with site
personnel and Installation or Plant Manager, who is in-charge of the area or other site officers. The
audit team should interact with persons from various disciplines such as Production, Maintenance,
Electrical, Instrumentation. Formal discussions could be in the form of brief periodical sessions while
informal discussions could be over a cup of tea with personnel working in the area.

Study of Documents:

In addition to the documents which are already studied before inspection of the facilities, other
documents, such as Operating Instructions, Standing Orders, Log Books, Log sheets, Accident
Records, Minutes of Safety Committee Meetings may also be studied as required.

Preparation of Audit Reports:

(@)  The work of the Internal Safety Audit item should be presented in the form of a Safety Audit
Report for each group which should contain observations and recommendations and also in
brief the modalities adopted in conducting audit and the names of the audit team members.

(b)  Before finalizing the report, the Safety Audit Team can give a presentation as feedback to the
Operating or Management personnel of the Area or Installation. Additions or deletions could
be made in the draft report based on the discussions and comments received during the
presentation and such approach is always constructive and does not undermine the technical
competence of the audit team.

3.4 Follow Up of Audit Reports:

34.1

3.4.2

343

Generally, the Internal Safety Audit Reports are submitted to the concerned authority who appoints the
audit team for undertaking needful follow up actions. Only the appointing authority should exercise
judgement in rejecting any of the recommendations. The appointing authority shall be of senior
management level (General Manager and above).

The crux of the safety audits lies in removing the weakness identified during the audit. Sometimes
audit reports identify only the problem or weakness, but not the solution.

In such cases, it would be necessary to undertake a detailed study of the specific area and to identify
the rectification measures. Wherever the necessary in-house expertise is not available for detailed
studies, help of consultants or professional bodies should be sought for.
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3.5 Implementation of Recommendations:

3.5.1 The final and most important phase is the implementation of recommendations. A senior person should

be nominated for coordinating implementation of all accepted recommendation under a time bound
program. Senior management should review the progress of implementation of recommendations
periodically through Management Safety Committee meetings and other review meetings.

SCHEDULE-9

[see regulation 6]

4.0 Road Safety:
4.1 Vehicles are always a probable source of ignition. At the same time unsafe driving is a potential hazard

ast
eve

he vehicle may collide with others, may hit someone working or may overturn. All these may lead to
nts that might turn out to be catastrophic. Hence movement of vehicles inside Refineries and Gas

processing plants (hereinafter referred to as “Installations”) needs to be controlled. However, some
vehicles or mobile equipment such as Maintenance vehicles, Cranes and Hydra are required for
carrying out operation, maintenance and project activities, are required to be allowed to ply inside the
hazardous area.

4.2 Accordingly as above, the following aspects shall broadly be followed:

421
4.2.2

423

4.2.4

425

4.2.6
4.2.7
4.2.8

4.2.9

Movement of vehicles inside the installations should only be strictly on need basis.

There should be proper demarcation of battery limit with signage or barricades from where entry of
vehicles is restricted or prohibited without proper authorization.

A suitable procedure for Vehicle Entry inside installations shall be developed. Vehicles should be
allowed to enter the hazardous area after issuance of suitable permit by the authorized person.

Vehicles with Spark Ignition Engines shall not be allowed to be driven inside the electrically
classified hazardous area to avoid ignition source.

PESO approved Spark arrester should be fitted on vehicles entering into non-hazardous area of
refinery ISBL roads.

There will be limitation of driving speed inside the installations.
The company should have its vehicle fitness standard and certification.

All vehicles should be provided with Seat Belts in conformance to the law regulating the Motor
vehicles.

Automatic speed detection devices should be installed at strategic locations inside the installation.

4.3 Parking of Vehicle:

431

All vehicles shall be parked in approved parking areas.

4.4 Vehicle Entry Permit System:

441

4472

443
4.4.4

445

Each installation shall develop a suitable Vehicle Entry Permit System for allowing entry of vehicles
inside the restricted areas of installation.

The Installation may classify the areas such as Process, Storage, Utility and accordingly issue permit
for that areas where it is intended to go.

The vehicle shall be checked by authorized personnel before entry in line with approved checklist.

The physical condition and integrity of the spark arrester should be checked including trial running
to ensure that no spark is coming out.

Driver and Helper:

(@)  All the drivers and helpers required to operate inside the hazardous area shall understand
Safety Rules pertaining to the Refinery or Gas Processing plant.

(b)  Refinery or Gas Processing plant should impart such training to these drivers and helpers and
the records may be maintained in this regard.

(c)  In case of new drivers and helpers, they shall be imparted the training on Safety Rules before
allowing them to assign the work.

(d)  The drivers shall attend refresher courses on safe driving practices at regular intervals.
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(e)  Each driver should undergo periodic medical examination at regular interval with special
reference to vision, night and colour blindness.

(f)  The requirements of these clauses is limited to Heavy vehicles and other vehicles transporting
flammable material, hazardous or toxic chemicals and like other substances. For other self-
driven vehicles, the requirements as required by State Transport or licensing authority shall
be adhered to.

4.4.6 Signage:

4.5

(@) In order to improve defensive driving culture, display boards showing precautions are
installed at various locations and these traffic signals are to be strictly followed while driving
inside these installations.

(b)  Speed limits shall be defined and followed inside refineries and gas processing plants for
various locations.

(c)  Mirrors should be installed at blind spots on the road.

General Point:

4.5.1 Overtaking of the vehicle should not be allowed.

5.0
51

52

53

54

55

5.6

SCHEDULE-10
[see regulation 6]
Occupational Health and Industrial Hygiene Monitoring:

Occupational Health monitoring shall be applicable to Workers (Which include all regular employees,
tenure or term-based employees and Casual or contingent workers).

Occupational Health Centre (OHC) with occupational health trained physician and adequate trained staff
with necessary facilities shall be set up.

Organisation shall establish an efficient ™ Health Information System™ for storing and processing
information on Occupational Hygiene, medical records, exposure hazards of chemicals and locations of
potential chemicals exposures.

Occupational health considerations shall be taken into account in risk management studies, formal
incident investigation system, unscheduled maintenance work, as contract requirements, contractors’
prequalification, in training and selection of PPEs.

Scope of activities involved are specified in the following paragraphs 10.5.1 to 10.5.4, namely:-

5.5.1 Workplace Surveillance : Monitoring of all workplaces for Hazards, Ergonomic Assessment of
the Workplace, Sanitation Evaluation, including potability of drinking Water;

5.5.2 Personnel Surveillance: Periodic Medical Examination, Pre-Employment Medical Examination
and Pre-Placement Medical Examination;

5.5.3 Compliance to Statutory provisions;
5.5.4 Training.
Occupational Health Monitoring:

5.6.1 Occupational Health surveillance shall be implemented to evaluate employees’ health
conditions, to evaluate the effectiveness of control measures and for early recognition of
occupational diseases.

5.6.2 Occupational Health Monitoring shall either be carried out by creating facilities within the
installations or through outside agency and the records of all such examinations shall be kept,
analyzed and action shall be taken in a bid to obtain early recognition of any disease.

5.6.3 Occupational health hazard and Industrial health survey of all facilities shall be conducted to
assess the occupational health hazards such as physical that is to say (noise, heat, radiation,
illumination), chemical, toxic exposures, ergonomics, biological and psychological. It shall
require Job Analysis and Job observations by the survey team.

5.6.4 The main focus shall be on hazard elimination or reduction. There shall be periodical
monitoring.

5.6.5 The results from the exposure monitoring and health surveillance shall be collected, recorded,
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validated and analysed. Specialist interpretation shall be necessary to obtain reliable
conclusions and to make meaningful recommendations.

5.6.6 Periodic Medical Examination shall be conducted.
5.7 First-Aid:
5.7.1 First-aid shall be provided by certified trained persons.
5.7.2 First aid personnel shall be readily available during working hours.

5.7.3 De-fibrillators (for attending heart attacks) and First Aid Kits should be placed in the
workplace, at strategic locations.

5.8 Work-environment Monitoring and Industrial hygiene:

5.8.1 Industrial Hygiene survey shall be done to map all the occupational health hazards in a work
area and should cover all installations.

5.8.2 The Industrial Hygiene survey shall be done once every 5 years. However, a major change in
the process will warrant a fresh survey.

5.8.3 Occupational health risk assessment shall be done based on the results of the survey.
5.9 Control Strategies:

5.9.1 After identifying the occupational health risks arising out of handling of hazardous
substances, the strategy to prevent or minimise the health risk shall be based on hierarchy of
control measures, namely elimination, substitution, Engineering Controls, Segregation,
Procedural Controls, use of Personal Protective Equipment (PPE) and Personal Hygiene.

5.10 Pre-employment or Pre-placement Medical Examination:

5.10.1 The organization shall develop and issue guidelines for determining the medical fitness of a
Candidate considered for Pre-employment or placement in the services of the Company.

5.10.2 The medical examination shall be conducted for all regular employees using in-house facilities
or through outsourcing. Medical examination of Contract employees shall also be ensured.

5.11 Periodic Medical Examination:

5.11.1 The periodic examination should be carried out at regular intervals after the initial pre-
placement examination. Relevant medical Examination test should be done for all workers
required to work at height.

5.11.2 The scope and periodicity of the health examination shall depend on the nature and extent of the
risk involved. Biological monitoring (an assessment of exposures through measurements of
some ‘index chemical’ in a body fluid) shall be used to further evaluate a potential health hazard
in the workplace.

5.12 Contract Requirements:

Contractors shall be required to undertake the health risk assessment of their employees and shall
implement suitable and adequate control measures to eliminate or minimize the risk. Contractors shall
also undertake training and competency assurance of contract employees in health risk on jobs and
their protection measures.

SCHEDULE-11
[see regulation 6]
6.0 Control of Work (CoW):

6.1 This is one of the key process that the refining and Gas processing facilities shall develop and maintain
at their respective facilities to ensure safe execution of the tasks. The process includes following key
elements, defining a CoW scope, Planning and Scheduling Risk assessment, Competency of permit
roles, Task risk assessment, Preparation of PTW, Authorization of Hazards and controls,
communication, Monitoring of all work requiring a permit and leaving worksite in safe condition on
interruption, Permit Closure, Regular auditing of PTW, capturing and sharing lessons learned and
authority to stop work.

6.2 Elements of Control of Work:
6.2.1 Plan the work:
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(@)
(b)
(©

(d)
6.2.2

(@)
(b)

(©)
(d)
6.2.3
(a)
(b)
(©)

Procedures should exist describing the Control of Work process.
All identified roles within the Control of Work procedure shall have defined responsibilities.

All persons involved in the Control of Work process shall be appropriately trained and
competent to carry out their roles.

Planning and scheduling of work should identify individual tasks and their interaction.
Assess and manage the risk:
Tasks shall not be conducted without being risk assessed.

Before conducting non-routine activity that involves confined space entry, work on energy
systems, evacuation, hot work in Work at Height, Line Breaking, Fire system impairment,
Temporary isolation of relief devices, and Temporary bypassing of interlocks.

or other potentially hazardous activities, a work permit shall be obtained.

The scope, hazards, controls and mitigations shall be communicated to all involved in the task
through Tool box talk.

PTW should finally and formally be handed over at site after joint site visit by Issuing and
Performing Parties for verification of implementation of controls for pre-identified hazards and
mitigation of the last moment hazards.

Training and Competency:

Employees who are involved in the CoW process shall be trained and competent in the tasks they
are performing and meet the competency requirements for their assigned CoW roles.

Frequency of training to all permit issuer and receiver should be provided at-least every two
years

Training should focus on use of the permit-to-work system but shall also ensure that the
individual understands the working environment, the hazards associated with it, and more
importantly, the controls required to appropriately manage the risks presented by those hazards.

6.3 Planning and Scheduling:

6.3.1

(@)
(b)
(©)
(d)
(€)

()
)
(h)
(i)
()

6.3.2

Irrespective of whether the work is routine or non-routine, or whether it requires a work permit
or work clearance, the person responsible for planning the work shall allow time for the
following actions for the safe execution of the work, namely:-

Define the scope of work;

Identification of personnel and equipment required;

Identification of dependent and linked work;

Identification of simultaneous operations and their compatibility with the work;

Review associated Procedures , Risk Assessments, Isolation Plans , Blinding diagrams, LOTO
requirements or Work Permit Requirements;

Define any Regulatory requirements;

Inspection of the work site;

Conduct a risk assessment of the task;

Implementation of control measures including isolations; and
Coordinate and priorities work to reduce conflict between tasks.

Subject Matter Experts (SMEs) may be included in the planning stages, as required by the
technical complexity of the tasks.

6.4 Risk Assessment of Tasks:

6.4.1

6.4.2

As there is potential hazard involved in the activities being performed, tasks shall not be
conducted without being risk assessed.

Risk Assessment Process:
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(2) Risk assessment is a systematic process of-

6.4.3

(i.)  Identifying hazards;
(ii.)  Controlling risk by applying controls in the following hierarchy of controls, namely:-
() Elimination;
(1) Substitution;
(1) Engineering;
(IV) Isolation;
(V) Administrative;
(V1) Personal protective equipment;
(iii.) Evaluating acceptability of residual risk (As Low as Reasonably Practical- ALARP);
(iv.) Documenting the hazards and controls;
(v.) Recording Approvals; and
(vi.) Communicating to those potentially affected.

Risk Assessment Process or JSA Requirements:

(2) The risk assessment process requires: -

M

(1)

()
(V)
V)
(V1)

Vi)

(V1)

that the risk assessment should be carried out by a team of persons having the competency and
the required knowledge of the hazards involved in the task as well the job site and process
hazards;

that a member of the work crew performing the task should participate in the Risk Assessment,
which should be communicated through tool box talk and should be signed off by all involved
in the task;

that the hazard identification from the task along with job site and process should be
considered,;

that the possible interactions during simultaneous operations between different activities in the
same task or other task should be considered;

that the identified hazards and associated controls will be agreed upon and will be documented
on the risk assessment;

to review the hazards identified during permit development, and to ensure all identified
controls are in place prior to starting work;

that the monitoring shall be done while execution of job to record any changes to the work site
and should revisit the risk assessment in case any new hazards have been introduced during the
job execution; and

that alternatively, Job Safety Analysis (JSA) of the work or task shall be carried out and
communicated to all personnel involved.

6.5 Permit to Work System:

6.5.1

6.5.2
(@)

Control of work (CoW) management: Entity shall define boundaries of applicability of the
requirements of CoW at various stages of Projects, such as Green fields projects, Brown field
projects, Turnaround, Normal Operations and routine maintenance by competent persons.

Type of Work Permits:

Based on the nature of work to be performed, the following minimum type of work permits
shall be used, namely:-

(i.)  Cold Work;
(ii.)  Hot Work;
(iii.) Confined Space Entry;

(iv.) Electrical isolation and Energization;
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(b)

6.5.3
(@)

(b)

(©)

(d)

(€)

(v.) Work at height;

(vi.) Critical lifts (To be defined);
(vii.) Composite permit as applicable;
(viii.) Radiography; and

(ix.) Excavation.

Specific precaution or control measures should be taken with respect to the hazards associated
with lifts or rigging, line breaks, work in sub-station and transformers yards, road closure and
like other places.

Permit to Work (PTW) System:

PTW system is a formal written system used to control certain types of work which are
identified as potentially hazardous. The PTW system shall conform to OISD-STD-105.
Essential features of permit-to-work systems are as specified below, namely:-

(i.)  clear identification of who may authorize particular jobs (and any limits to their
authority) and who is responsible for specifying the necessary precautions;

(ii.)  training and instruction in the issue, use and closure of permits;
(iii.) monitoring and auditing to ensure that the system works as intended;
(iv.) clear identification of the types of work considered hazardous; and

(v.) clear and standardized identification of tasks, risk assessments, permitted task duration
and supplemental or simultaneous activity and control measures.

Cold Work Permit:

(i.)  Work falling under the category of cold work such as opening process machinery,
blinding and de- blinding, tightening of flanges, hot bolting, inspection, painting and
like other work shall be performed through Cold Work Permit and this Permit shall be
in minimum two copies.

Hot work Permit:

(i.)  All hot work such as welding, grinding, gas cutting, burning, shot blasting, soldering,
chipping, excavation, open fire, use of certain non-explosion proof equipment. shall be
carried out through Hot Work Permit. Entry and operation of petrol or diesel driven
vehicles or equipment in hazardous area also falls in the category of hot work and
shall be performed under the hot work permit.

Confined Space Entry Permit:

(i.)  This permit is required for the protection of personnel entering a confined space such
as Vessels, boilers, storage tanks, large diameter piping against hazards such as
oxygen deficiency, toxic and flammable materials, falling objects and power driven
equipment. Excavation more than 1.2- metre-deep, entry on floating roof tanks when
the roof is more than 3 metre down from the top, space located below ground level such
as pits, drain channels also fall under the confined space.

Electrical isolation and Energization permit:

(i.)  Before issuing any work permit, it is essential that the equipment or facility to be
worked on is electrically safe and electrical power is isolated to the extent necessary
for the safe conduct of the authorized work.

6.6 Lessons Learned:

6.6.1

As part of the continuous improvement of the processes, the findings of the Lessons
Learned shall be incorporated into the following if necessary, namely:-

(a) Procedures and Documentation; and
(b) Control of Work (CoW) communications.

6.6.2 All persons involved in the CoW process should take a proactive approach to the lessons
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learned process.

6.7 Communication of the Hazards and controls:

Entity shall establish the process for documenting hazards communication and controls to the work
crew before and during the execution of the task.

6.8 Permit authorization:

Entity shall develop and maintain the system for authorization of the work based on the level of risk or
the type of the job involved. Work permit authorization list shall be prepared and the same shall be
approved by the operations head.

6.9 Stop work authority:

Entity shall empower everyone at site to stop the unsafe work.

References:

(i.)  The Petroleum Rules, 2002;

(ii.)  The Static and Mobile Pressure Vessels (Unfired) Rules;

(iii.) Qil Mines Safety Regulations,1984;

(iv.) “Petroleum and Natural Gas (Safety in Offshore Operations) Rules, 2000;
(v.) The Factories Act, 1948

(vi.) API RP 754 Process Safety Performance Indicators for the Refining and
Petrochemical Industries

(vii.) API 620Sizing, Selection, and Installation of Pressure-relieving Devices
(viii.) API 530 Calculation of Heater-tube Thickness in Petroleum Refineries

(iX.) API 15LR Specification For Low Pressure Fiberglass Line Pipe and Fittings
(x.) API 15HR High-pressure Fiberglass Line Pipe

(xi.) 1EC 60072 Rotating electrical machines - Dimensions and output series

(xii.) IEC 60079-14 Explosive atmospheres - Part 14: Electrical installations design,
selection and erection

(xiii.) IEC 60183 Guidance for the selection of high-voltage A.C. cable systems

(xiv.) IS 3844 Code of practice for installation and maintenance of internal fire hydrants and
hose reels on premises

(xv.) 1S 10810 Methods of test for cables
(xvi.) 1S 1239 Steel Tubes, Tubulars and Other Wrought Steel Fittings
(xvii.) IS 1448 (Part-1) Methods of Test for Petroleum and its Products

(xviii.) 1S 15105 Design and Installation of Fixed Automatic Sprinkler Fire Extinguishing
Systems - Code of Practice

(xix.) 1S 15519 Water Mist Fire Protection Systems System Design, Installation and
Commissioning Code of Practice (First Revision)

(xx.) 1S 15683 Portable Fire Extinguishers Performance and Construction Specification
(xxi.) 1S 16018 Wheeled fire extinguishers Performance and construction Specification
(xxii.) IS 16724 Explosive atmospheres Electrical installations design, selection and erection
(xxiii.) 1S 1893 Criteria for Earthquake Resistant Design of Structures

(xxiv.) 1S 2189 Selection, installation and maintenance of automatic fire detection and
alarm system code of practice

(Xxv.) IS 2190 Selection, installation and maintenance of first-aid fire extinguishers - Code
of practice
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(xxvi.) 153589 Steel pipes for water and sewage (168.3 To 2540 Mm Outside Diameter)
- Specification

(xxvii.) 1S5 Colours for ready mixed paints and enamels

(xxviii.) 1S 5572 Classification of hazardous areas (Other Than Mines) having flammable
gases and vapours for electrical installation

(xxix.) 1S 636 Non - Percolating flexible fire fighting delivery hose - Specification
(xxx.) IS 6533 Code of practice for design and construction of steel chimneys

(xxxi.) 157098 Specification for crosslinked polyethylene insulated pvc sheathed cables:
(xxxii.) 1S 800 General construction in steel - Code of practice

(xxxiii.) 1S 875 Code of practice for design loads (Other Than Earthquake) for buildings
and structures

(xxxiv.) IS/IEC 60529 Degrees of protection provided by enclosures
(Xxxv.) 1S0 15848 Zinc sulphate, monohydrate, agricultural grade - Specification

(xxxvi.) API (AMERICAN PETROLEUM INSTITUTE): API Std. 650, "Welded Steel
Tanks for Oil Storage”,

(xxxvii.) ASME (AMERICAN SOCIETY OF MECHANICAL ENGINEERS): ASME
Code Section VIII;

(xxxviii.) OISD-STD-105: Work Permit System;

(xxxix.) NFPA 11: Standard for Low-, Medium-, and High-Expansion Foam;.

(x1.) NFPA 12: Standard on Carbon Dioxide Extinguishing Systems.

(xli.) NFPA 13: Standard for the Installation of Sprinkler Systems;

(xlii.) NFPA 17: Standard for Dry Chemical Extinguishing Systems; and
(xliii.)NFPA 20: Standard for the Installation of Stationary Pumps for Fire Protection.
(xliv.)NFPA 72: National Fire Alarm and Signaling Code

Table -1
Minimum Separation Distances Between Blocks or Facilities
Sr.
From/To 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
no.
1 | Process Units| Note-| Note-| 30 30 30 60 | 90| 45 45 | 60| 45 30 60 | 60| 30 90 | 15
1 3
2 Process Note- X Note-| Note- 30 60 | 90| 45 45 | 30| Note- X 30 15| 30 30 X
Control 3 4 5 3
Room (Note
,2)
3 Storage 30 Note-| Note-| Note-| Note- 30 | 90| 30 30 | 60| (90) 30 T3 | 60| 30| 50 | 60
Tanks Class- 4 6 6 6
A
4 | Storage Tank| 30 Note | Note-| Note-| Note- 30 | 90| 30 30 | 60| (90) 30 T3 | 30| 30] 50 | 30
Class-B 6 6 6
-5
5 | Storage Tank| 30 30 Note-| Note-| Note-| 30 | 90| 30 30 | 60| (90) 30 T3 | 30| 30| 50 | 15
Class-C 6 6 6
6 | Pressurised 60 60 30 30 30 | Note-| 90| 30 | Note-| 90| (90) 30 Note-| 45| 30| 60 | 45
Storage: 13 13 13
LPG/ C4 and
Lighter / H2
7 | Flare (Note- 90 90 90 90 90 90 | 90 90 90 | 90| 90 90 90 | 90 90| 90 | 90
7
8 | Bulk Loading| 45 45 30 30 30 30 | 90| Note-| Note-| 60| 30 Note-| T3 | 60| 30 50 | 30
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Sr.
From/To 1 2 3 4 5 6 7 8 9 10 11 12 13 14| 15 16 17

no.
POL (Rail 8 9 10
/Road)

9 Bulk Loading| 45 45 30 30 30 Note-| 90| Note-| Note-| 90| (90) | Note-| Note-| 60| 30| 50 | 30
LPG (Rail 13 9 13 13 13
/Road)

10 | Fire Station/ 60 30 60 60 60 90 90 60 90 X 30 30 12 12| 30 90 X
First Aid
centre
Boilerhouse | 45 | Note-| (90) | (90) [ (@0) [ (@0) | 90| 30 | (90) | 30] X 15 50 | 30| 30| Note-| 15
/ Process 3 12

11| Unit Heaters
(Note-11)

12 | Rail Spur 30 X 30 30 30 30 | 90| Note-| Note-{ 30| 15 X 30 6| 15/ 50 6

10 13

13 | Boundary 60 30 T3 T3 T3 Note-| 90| T3 Note-| 12| 50 30 X 6| 30 50 | 15
wall around 13 13
installation

14 | Service 60 15 60 30 30 45 | 90| 60 60 | 12| 30 6 6 X| 30 50 | 12
buildings

15| Cooling 30 30 30 30 30 30 | 90 30 30 | 30| 30 15 30 | 30| X 15 6
tower,

16 | API 90 30 50 50 50 60 | 90| 50 50 | 90| Note- 50 50 | 50| 15 X | 45
Separators / 12
Oil sludge pit

17 | Electrical 15 X 60 30 15 45 | 90| 30 30 X 15 6 15 | 12| 6 45 | X
Sub Station

General Notes to Table-1 ;

(2) All separation distances are in metres. “T” indicates the table number to be referred. “X” means any separation
distance suitable for constructional or operational convenience.

(b) All separation distances shall be measured between the nearest points on the perimeter of each facility except (i)
In case of tank vehicle loading or unloading area where the separation distance shall be from the centre of nearest
bay. (ii) The separation distances given in the brackets () are from the shell of the Heater, Boiler , Furnace or
Still.

Specific notes to Table-1:

Note-1:The separation distance shall be 36 metres considering the 6-metre-wide road passing through the centre. In case
the inter distance between process units is lower than 30 metres those units shall be treated as single block and should
be operated on simultaneous shut down philosophy. The edge of the road shall not be less than 15 metres away from
the edge of the unit and the road should be outside hazardous areas.

Note-2:

a. Control rooms located upto 60 metre distance from Crude Distillation, Visbreaker, Delayed Coker, Gas
Concentration Unit, Hydro-desulphurisation unit, Reformer and Hydrogen Plant shall be made blast resistant
construction.

b. Control rooms located upto 120 metre distance from Fluidised Catalytic Cracking Unit, Hydrocracker Unit,
Propane Deasphalting unit, LPG Sweetening units, C4 and Lighter ends recovery Units, Pressurised Storage for
C4 and Lighter ends shall be made of blast resistant construction.

Note-3: Process control room to Process units, boiler house or heaters: the minimum separation distance shall be 30
m. For a control room attached to single process unit or a boiler or a heater, the minimum separation distance shall be
16 m. For Gas processing plants, it shall be minimum 30 metres irrespective of whether it is for one or more units.

Note-4: The separation distance shall be 60 m for non-blast construction and 30 m for blast resistant construction.
Note-5: The separation distance shall be 45 m for non-blast construction and 30 m for blast resistant construction.

Note-6: Separation distances between the nearest tanks located in two dykes shall be equivalent to the diameter of the
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larger tank or 30 m, whichever is more. For distances within a dyke, it shall be as per Table-3 and Table-4
Note-7: The distances specified are for the elevated flare. For ground flare, these distances shall be 150 m.
Note-8 Separation distance between Tank truck gantry and wagon gantry shall be 50 m.

Note-9: The separation distance shall be 50 m. However, for LPG tank truck bulk loading to POL tank truck bulk
loading it shall be 30 m.

Note-10: Separation distance between tank truck gantry and rail spur shall be 50 m.

Note-11: Boiler house or heater of a process unit is to be treated as a separate identity only for the consideration of
surrounding blocks or facilities. However, heater of a process unit remains an integral part of the process unit to which
it is attached and in that case the inter equipment distances should be in line with Table 2.

Note-12: Centralized or common API separators, Corrugated Plate Interceptor (CPI) and open oil separators shall be
categorized under the same risk and shall be located at a distance of 90 metres from heaters or boilers. However, if these
are covered from the top and provided with adequate venting to safe location, the minimum separation distance shall be
30 metre.

Note-13: The minimum separation distance shall conform to Petroleum and Natural Gas Regulatory Board (Technical
Standards and Specifications including Safety Standards for LPG Storage, Handling and Bottling Facilities)
Regulations, 2019.

Table-2
Separation Distances between Equipment within Process Unit

Sr. | From/To 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

no.

1 Fired Heater or Any fired X 15| 15| 15| 22| 15| 15| 20| 15| 15| 15 X 18 6 30| 15
equipment

2 Reactors 15 2 2 6 8 7 15 7 7 4 3 15 5 3 15 3

3 Distillation column 15 2 3 4 7 5 15 5 5 2 3 15 3 3 15 3

4 Accumulators — Hydrocarbons | 15 6 4 2 8 5 15 4 4 2 3 15 3 3 15 3

5 Compressors — Hydrocarbons 22 8 7 8 3 7 15 7 7 7 7 15 4 3 20 7

6 Hot oil pump 15 7 5 5 7 1 7 1 1 2 2 15 3 X 15 X

7 Fuel Oil or HCs day tank 15 15 15 15 15 7 T-5| 15 15 15 15 15 15 X 15 15

8 Pumps for class- A and all 20 7 5 4 7 1 15 1 1 2 2 15 3 X 15 X
above Auto-ignition temp

9 Pumps - for all other 15 7 5 4 7 1 15 1 1 2 2 15 3 X 15| X
Hydrocarbons

10 | Heat Exchangers 15 4 2 2 7 2 15 2 2 2 2 15 2 2 15 X

11 | Airfin coolers for 15 3 3 3 7 2 15 2 2 2 X 15 2 X 15
Hydrocarbons

12 | Fired heater Local control X 15| 15| 15| 15| 15| 15| 15| 15| 15| 15 X 10 X 15 5
panel

13 | Pressure vessels or Drums of 18 5 3 3 4 3 15 3 3 2 2 10 2 3 15 2
Hydrocarbons

14 | Main Pipe rack 6 3 3 3 3 X X X X 2 X X 3 X 15 X

15 | Blow down facility — Drum, 30 15 15 15 20 15 15 15 15 15 15 15 15 15 X 15
pump, vent stack

16 | Structural main — 15 3 3 3 7 X 15 X X X 2 5 2 X 15 X
Technological platforms

General notes to Table -2:
(a)  All distances are face-to-face clear minimum separation distances in metres.

(b)  “X” indicates suitable separation distance as per good engineering practices to meet constructional,
operational and maintenance requirements.
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(c)  Separation distances specified in Table-2 are the minimum recommended distances that the industry should
adhere and the same could be suitably modified as required to suit space constraints and relevant
engineering practices except the followings, namely: -

(i.)  Blow down facility (open pit type) or oil catcher shall be located at a distance not less
than 30 m from fired heater or any fired equipment. If the blow down drum is located
underground or oil catcher is cover with vent to safe location, the minimum separation
distance shall be 15m,

(ii.)  Fuel Oil Day tank shall be located at a distance of not less than 15m from equipment
except those facilities such as heat exchanger and pump connected directly with the
Fuel Oil system,

(d)  Firewater hydrant or monitors shall be minimum 15 m away from the equipment that is to be protected.

(e)  Water spray deluge valve shall be minimum 15 m from equipment handling hydrocarbon, and

(f)  Fuel gas knock out drum shall be located at a minimum separation distance of 15 m from the heater.

Table -3
Separation Distances between Tank or Offsite Facilities - (For Large Installations)
Sr. Tanks / Facility 1 2 3 4 5 6 7 8 9
no.
1 Storage Tank for Petroleum Class A / T4 T4 15 15 15 15 8 15 05D
Class B. .
Minimum|
20m
2 Storage Tank for Petroleum Class C T4 X 15 X 8 X X X 05D
Minimum
20m
3 Storage / Filling Shed for petroleum 15 15 X 8 15 15 8 15 15
Class A or class B
4 Storage / Filling Shed for Petroleum 15 X 8 X 8 X X X 10
Class C
5 Tank vehicle loading / Unloading for 15 15 15 8 X X 8 15 20
petroleum class A
6 Tank Vehicle loading / unloading for 15 X 15 X X X X X 10
Class C
7 Flame proof Electric Motor 8 X 8 X 8 X
8 Non flame proof electric Motor 15 X 15 X 15
9 | Boundary wall 05D 05D 15 10 20 10 X
Minimum| Minimum
20m 20m
Table -4
Separation Distances between Storage Tanks within a Dyke
Between floating Roof .
Sr. Tanks Between fixed Roof Tanks | Between Class C Petroleum
Storage tanks
no. Item Class A and Class B Class A and Class B
1 | All'tanks with Diameter upto (D+d) /4 (D+d) /4 (D+d) /6.
50 metres Minimum 10 m Minimum 10 m Minimum 6 m.
5 Tanks with Diameter (D+d) / 4 (D+d) /3 (D+d) / 4.

exceeding 50 metres
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General notes to Table — 3 and Table 4:

(@)
(b)

(©)
(d)
(€)
()

(9)
(h)

All separation distances are in metres.

“X” indicates suitable separation distance as per good engineering practices to meet constructional,
operational and maintenance requirements.

D and d stands for diameter of larger and smaller tanks.

In Table — 3 all distances shall be measured between the nearest points on the perimeter of each facility except
in the case of tank vehicle loading/unloading area where the distance shall be measured from the centre of
each bay.

In Table —4, Distances given are shell to shell in the same dyke.

For different combination of storage tanks, the stringent of the applicable formulae shall be considered for
minimum separation distance.

The distance of storage tanks from boundary wall is applicable for
Floating roof tanks having protection for exposure.

Tanks with weak roof-to-shell joint having approved foam or inerting system, the tank diameter not exceeding
50 metre.

(j) For the facilities not covered in Table- 3, refer Table-1.
(K) For Table-3, the distance requirement from Storage Tank to Flame proof Electric Motors is not applicable to
Motors of Side entry Mixers for Tanks.
Table -5
Separation Distances between Tanks or Offsite Facilities - (For Small Installations)
Sr.
Tanks/ Facility 1 2 3 4 5 6 7 8 9 | 10 11 12 13
no.
0.5D
1 | Storage Tank ClassA | 05D| 0.5D 60 9 9 9| 15| 15| 15| 3| 15 15 15
ol 0.5D D D
2 Storage Tank ClassB | 0.5D 0.5D . .
/60 | 9| 05D| 0sD| 9 | 45| a5| 3| 45| Mmmum Minimum
osbl 05D 0.5D 0.5D
3 Storage Tank Class C X 9 0.5D X 9 45 X X X | Minimum Minimum
/60| /6.0
3.0 3.0
4 Storage / Filling shed for 9 9 9 X 45 6 9 9 9 3 9 9 9

petroleum Class —-A

5 | Storage/ Filling shed for| 9 0.5D 0.5D 45 X 15 9 45| 45| 15 45 45 45
petroleum Class -B

6 | Storage/ Filling shed for| 9 0.5D X 6 15 X 9 45 X | X X 3 3
petroleum Class —-C

7 Tank vehicle Loading/ | 15 9 9 9 9 9 X 9 9 3 9 9 9
unloading Class — A

8 Tank vehicle Loading/ | 15 45 45 9 45 45 9 X 45| 15/ 45 45 45
unloading Class — B

9 Tank vehicle Loading/ | 15 4.5 X 9 4.5 X 9 45 X X X 3 3
unloading Class — C

10 Flame proof Electric 3 3 X 3 15 X 3 15 X X 3 X X

motors
11 Non Flame proof 15 45 X 9 45 X 9 45 X 3 X X X

Electric motors

D 0.5D
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Sr.
Tanks/ Facility 1 2 3 4 5 6 7 8 9 | 10 11 12 13
no.
12 | Office building, stores, 15 | Minimum Minimum| 9 4.5 3 9 45 3 X X X X
amenities 45 3.0
D 0.5D
13 Boundary wall 15 | Minimum Minimum| 9 45 3 9 45 3 X X X X
45 3.0

General notes to Table -5:

(a)
(b)

(©)
(d)
(€)
()

(9)

(h)

All separation distances are in metre and the table specifies the minimum requirement.

“X” indicates suitable separation distance as per good engineering practices to meet constructional,
operational and maintenance requirements

“D” indicates the diameter of the larger tank.
Distances given for the tanks are shell to shell in the same dyke.
Where alternate distances are specified (such as 0.5 D / 6.0), the minimum thereof shall be used.

All distances shall be measured between the nearest points on the perimeter of each facility except in case
of tank vehicle loading /unloading area where the distance shall be from the centre of each bay.

Pig launcher/receiver at liquid hydrocarbon handling pipeline installations should be located confirming to
separation distances as stipulated in Petroleum and Natural Gas Regulatory Board (Technical Standards
and Specifications including Safety Standards for Natural Gas Pipelines) Regulations, 2009 or Petroleum
and Natural Gas Regulatory Board (Technical Standards and Specifications including Safety Standards for
Petroleum and Petroleum Products Pipelines) Regulations, 2016.

The distance requirement from Storage Tank to Flame proof Electric Motors is not applicable to Motors of
Side Entry mixers for Tanks.

VANDANA SHARMA, Secy.
[ADVT.-11/4/Exty.[734/2022-23]
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